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Source of Data
This report is based on data obtained from farm
business records on 6,705 Illinois farms. It is the 48th
in a series of annual summaries of such records ob-
tained from farmers cooperating with the University
of Illinois Cooperative Extension Service, the Depart-
ment of Agricultural Economics, and the Illinois Farm
Business Farm Management Association.
At present about 1 out of every 4 commercial
farmers with $40,000 or more of gross sales in Illinois
is enrolled in this service. The service has grown
steadily, and in 1973 there are 10 associations in 102
counties served by 43 full-time fieldmen. Participation
in this farm business analysis program is voluntary,
and cooperating farmers pay a fee for the educational
services received.
The development since 1940 is shown by the follow-
ing figures:
Counties
Associa- partici- Fieldmen Farmers
Year tions paling employed, enrolled
1940 3 23 3 680
1950 8 59 15 2,760
1960 10 100 33 5,494
1970 10 102 42 6,553
1972 10 102 43 6,705
Over 85 percent of the 6,705 farms in this report
fall within the size of business of Economic Class I
and II as defined in the 1969 Census of Agriculture.
These two classes include farms selling $20,000 or more
of farm products a year.
The segment of Illinois agriculture that includes
farms with more than $10,000 in sales per farm is often
referred to as "commercial farming." In 1969, there
were 67,586 farms in Illinois with more than $10,000
of product sales. The figures that follow, taken from
the 1969 Census of Agriculture, show these farms rep-
resented 55 percent of the total number of farms and
produced 92 percent of the agricultural products sold
from Illinois farms.
Sales per Percent of Percent Percent of Number of
farm total value of of censusfarms farms
(thousands agricultural total enrolled enrolled
of dollars) production farms in FBFM inFBFM
80 and over 22.8 3.4 31.2 1,324
40to79 27.0 10.0 21.4 2,663
20 to 39 28.1 20.9 6.6 1,718
10 to 19 14.0 20.3 1.4 374
Although the recordkeeping farms in this report
are largely within the first three sales-per-farm classes,
the figures above show they are not proportionately
distributed among the groups. There were 4,253 Illinois
farms identified with more than $80,000 in sales.
Nearly one-third (31.2 percent) of these farms were
enrolled in the Illinois Farm Business Farm Manage-
ment Association. Of the 12,377 farms that sold from
$40,000 to $79,999 of products, 21.4 percent partici-
pated in the farm record program. Only 4 percent of
the farms with sales ranging from $10,000 to $40,000
were enrolled.
The data presented in this report are group aver-
ages identified by size of business, type of farm, and
quality of soil found on the farm. Where segments of
Illinois agriculture are identified by these criteria, the
data from record-keeping farms may be used with
reasonable confidence, even though the record-keeping
farms as a group do not represent a cross-section of all
commercial farms in the state.
Uses for This Report
The management of a modern commercial farm in-
volves decision-making in the application of technology,
the choice of a proper combination of crop and live-
stock enterprises, and effective business administration
of the farming operations. A basic farm business
analysis involves a careful study of past performance
to detect problem areas and strengths in the farming
operation. Also involved is the process of planning
and developing future operations to attain the full
potential of the land, labor, and capital resources avail-
able and to improve economic efficiency of the farm
business.
The farm business summaries contained in this re-
port are used by individual farmers to analyze their
business operations and as a basis on which to develop
plans for future farming operations. This report sum-
marizes the information so that specialists working in
agricultural extension, research, teaching, and agri-
business activities may use the data to assist them in
the effective performance of their duties.
The data are presented in three sections. In the
first part of the report (Tables 1 to 5) recent changes
in farm income on Illinois farms are summarized. Eco-
nomic forces and factors that contribute to these
changing trends are identified.
In the second section, detailed livestock enterprise
data are presented. These data (Tables 6 to 15) pro-
vide comprehensive and detailed information for use
as resource data by all who are interested in livestock
production. Because a large proportion of the feed
grains and roughages produced on Illinois farms is
marketed through livestock, the margins of income
from livestock enterprises are important in interpreting
the economic results of farming operations.
The third section (Tables 16 to 20a) reports costs,
returns, financial summaries, investments, land use,
and crop yields for different sizes and types of farms
in northern and southern Illinois. The definitions of
terms and accounting measures that precede these
tables will aid in using the data.
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SUMMARY OF ILLINOIS FARM BUSINESS RECORDS, 1972
Farm business trends in 1972
Illinois agriculture is based largely on crop pro-
duction, especially the corn and soybean crops. The
total value of corn and soybeans produced on Illinois
farms in 1971 was 39 percent of the total United States
production for these crops. It was also 52 percent of
the total cash farm income in Illinois from all farm
commodities and 90 percent of the cash income from
all crops sold by Illinois farmers. The contribution
from soybeans has been increasing and is now only
slightly below that of corn.
While year-to-year variations in net farm income
are related to variations in crop yields, in 1972 a
change in prices was more important than crop yield
variations. The Illinois all-crop production index was
only 1 point above the 1971 index and equal to the
1967 record high index. Yields of the major crops
were slightly above the 1971 yields. Yields were sur-
prisingly good in spite of an unusually cold and wet
year that did not particularly favor agriculture.
The year was cool with only two months — May
and September — averaging above normal tempera-
tures nearly statewide. The northern and southern
tips of Illinois had annual precipitation totals exceed-
ing 55 inches. This was 10 to 15 inches above normal
in the south and near record highs in the north. Dry
weather throughout May allowed farmers to plant
rapidly. Harvest losses were surprisingly low over
most of the state in spite of a late harvest continuing
into December and January. Adverse weather reduced
expenditures for fall applications of fertilizer and
fuel for fall plowing.
Corn yields for the state in 1972, as recorded by
the Illinois Crop Reporting Service, were a record
high 108 bushels per acre, compared to the previous
high of 106 bushels per acre in 1971. Soybean yields
were a record high 35 bushels per acre, 2 bushels per
acre higher than in 1971 and equal to the record high
yield of 1969. Acreage harvested for corn was down 9
percent from 1971 while soybean acreage was up 5
percent.
Crop and livestock prices. A second major deter-
minant of change in farm income is the price farmers
receive for crop and livestock products. In 1972,
market prices received by farm account operators were
quite variable depending on time of year that the crops
were sold. Prices averaged below 1971 for corn but
above 1971 for soybeans (see Table 15). Market
prices for hogs averaged $26.39, up $8.23 from the
average price received a year earlier. Prices received
for slaughter steers and heifers averaged $40.89, up
$7.08 from 1971. Egg prices averaged 34 cents a dozen,
up 3 cents from 1971. The increase in milk prices was
the smallest since 1965.
Labor and management earnings 1
The 1971-72 average operator's share of labor and
management earnings from all record-keeping farms
north of a line from Mattoon to Jacksonville was
$14,600 per farm. Operators on 1,725 grain and hog
farms in this area and south of a line from Kankakee
to Moline (central Illinois) had a two-year average
earnings of $16,016 (see Table 1). The smaller-sized
farms and variable soil quality in northern Illinois con-
1 Detailed annual statistical reports on landlord and tenant
shares by size and type of farm are available from the Depart-
ment of Agricultural Economics, College of Agriculture, Uni-
versity of Illinois, Urbana, Illinois 61801.
Table 1.— Operator's Share of Labor and Management Earnings by Size and Type of Farm (1971-1972 Average)
Number of acres per farm
NORTHERN" ILLINOIS
Acres of tillable land
Type of farm:
Grain $ 3,895
Hog 13,170
Beef (includes central Illinois) 6,498
Dairv (includes central Illinois) 6,396
All $ 7,278
CENTRAL ILLINOIS
Acres of tillable land 207
Type of farm:
Grain (86-100 SPR) a
Grain (56-85 SPR) b
Hog
All
a Highly productive soils.
b Heavy till and transition soils.
SPR: soil productivity rating.
180-259 340-499 500+ 950+ All
192 362 654
Labor and management earnings
384
$10,550
13,632
12,248
10,614
$11,248
$15,628
17,982
19,145
$16,641
$11,098
13,238
12,682
7,710
$11,086
394 526 1,153
Labor and management earnings
484
$ 7,201 $13,097 $33,134 $16,390
4,326 11,830 27,980 14,160
12,954 17,382 25,729 18,324
$ 8,402 $13,281 $25,729 $30,990 $16,016
tributed to lower earnings from crops. These farms
had lower crop yields and averaged 384 tillable acres
per farm compared with 484 tillable acres on central
Illinois farms. There was considerable variation in
these earnings depending on location and type of farm.
Data were not available for southern Illinois.
These earnings (salary) for the operator of the
farm— whether tenant, part-owner, or owner-operator
— were for the labor and management performed by
the operator. They included the operator's gross sales
and net change in inventory reduced by all expenses
for items purchased, including interest paid ; a charge
for the unpaid family labor used ; a 7-percent interest
charge on equity in assets other than land ; and a 5-per-
cent charge on equity in land. These record-keeping
farms are larger in size than the average size of all
farms in the area. The earnings do not include the
rental value of dwellings on rented farms or income
from nonfarm sources.
Income changes on Illinois farms
Comparative costs and returns between years and
among major types of farming in northern and south-
ern Illinois are reported in Tables 3 to 5. The separa-
tion of farms into northern and southern Illinois is
based on soil-type regions, and divides the state ap-
proximately on an east-west line from Mattoon to
Jacksonville. The sample of farms ranged between
340 and 499 acres in size for grain, hog, and beef
farms, and averaged about 415 acres. The dairy farms
ranged between 260 and 339 acres in size, and averaged
295 acres. Labor available on farms of this size aver-
aged 15 months on grain farms, 19 months on hog
and beef farms, and 21 months on dairy farms. The
data in these tables are presented as if the farms were
all owner-operated. Landlord and tenant shares of the
business were combined where farms were leased.
Size of farm, type of farm, quality of soil, and
managerial inputs were held reasonably constant over
time by the sampling procedure used in selecting farms
within each type of farm. Variations among 1971, 1972.
and the 5-year average are due to changes in farm
prices and costs, weather, and internal farming ad-
justments made within each system of farming. The
data in these tables are particularly helpful for evalu-
ating changes in farm costs and returns within a par-
ticular size and type of farm, and in making compari-
sons between types of farming. The data do not reflect
overall farming adjustments resulting from farm en-
largement or major changes in resource use.
The farm and family earnings measure includes
returns to the farm family for all unpaid labor, inter-
est on invested capital, and managerial inputs used in
farming. Changes in value of farm inventories and
value of farm products consumed are included as in-
come. Farm and family earnings are calculated by ac-
counting methods that are generally comparable to the
accrual method of calculating taxable farm income
for the federal income tax. Important differences in
accrual income tax accounting methods are the pro-
vision for capital gains on livestock sales and the in-
clusion of interest paid as a farm expense.
The farm and family earnings figure is the amount
available from the farm business to pay for living costs,
income and social security taxes, interest, debt repay-
ment, new investments, and to increase savings. Pur-
chases of new capital investments for the farm busi-
ness have been included with total cash expenditures.
Although the cash balance figure reflects the cash po-
sition of the farm business, it is influenced by pur-
chases and sales of feed and livestock and by changes
in liabilities and borrowed funds.
The investment per farm is established as of Janu-
ary 1 of each year. Physical quantities of grain and
livestock are valued at farm market prices. Machinery,
buildings, and soil fertility are valued at remaining
capital cost (original cost less depreciation charged to
date). Land is priced at current values. A basic value
is established for each farm, based on a soil-produc-
tivity rating, and is adjusted to a current value each
year by using an index of land prices in Illinois. All
soil-productivity ratings were revised in 1971 to reflect
a basic level of management as outlined in University
of Illinois Cooperative Extension Service Circular
1016, Productivity of Illinois Soils, and new land
values were assigned. The change in land values repre-
sents an accounting adjustment to bring land values
to current market levels. The land value index for
1972, using a base earning value of 1970 = 100, was
105.
Northern Illinois farms
Grain farms. Farm and family earnings on north-
ern Illinois grain farms (340-499 acres) in 1972
averaged $38,428 with operator and landlord shares
combined (see Table 3). This is $12,748 above 1971
earnings. Crop yields were about the same but larger
volumes of crop sales within the year and higher soy-
bean prices boosted crop values. The management re-
turns in 1972 were three times the 1968-1972 average.
This is the most common size and type of farm in the
record-keeping program.
Corn and soybeans are the major crops produced
on these farms. A comparison of the 1972 cost per acre
to growT corn and soybeans with the 1969-1972 average
cost is shown in Table 2. In 1972, these costs averaged
$149 per acre for corn and $129 per acre for soybeans.
Costs have been increasing about $9 per acre each year.
About half of this increase has been in the higher in-
terest charge on land, while the remainder was in
chemical, seed, labor, and machinery costs. The in-
crease in per-acre corn yields has been important in
holding down the increase in cost per bushel of corn
produced.
The soil-fertility cost for soybeans was allocated
on the basis of P, K, and lime removals, with the re-
sidual cost allocated to corn. The seed, crop, and drying
expenses included seed, herbicides, insecticides, and
drying fuel purchased, plus the cost of commercial dry-
ing and storage, and the estimated value of home-
raised seed used. Total unpaid labor charge was based
on the labor available. The interest charge on bare land
was based on a value of $750 per acre. The nonland
interest rate was 7 percent of the inventory value of
crops on hand and the remaining capital cost of ma-
chinery and buildings.
Hog farms. Farm and family earnings on north-
ern Illinois hog farms (340-499 acres) in 1972 aver-
aged $48,530 with operator and landlord shares com-
bined (see Table 3). This is $24,733 above the 1971
earnings. Most of this increase resulted from the $8.33
higher average price for all hogs sold and the higher
price for all grain and feed crops inventoried at the
end of the year. There was little change in crop yields
from the previous year. Feed costs still reflected the
low grain prices resulting from the large 1971 crop.
Table 2.— Average Cost per Tillable Acre to Grow
Corn and Soybeans on 376 Central Illinois Farms
With No Livestock
Corn Soybeans
1969-72 1972 1969-72 1972
Acres grown per farm 261 254 196 206
Yield per acre (bu.) 124 133 42 45
Variable costs
Soil fertility $17 $18 $ 7 $ 8
Seed, crop, and drying. . . 12 15 11 13
Repairs, fuel, and hire. .. . 13 12 9 11
Total, variable costs $ 42 $ 45 $ 27 $ 32
Other costs
Labor $ 16 $ 18 $ 16 $ 18
Buildings and storage. .. . 5 5 3 3
Machinery depreciation . . 12 14 10 12
Taxes 11 12 11 12
Interest (bare land) 30 38 30 38
Interest (nonland) 12 13 9 10
Overhead 4 4 4 4
Total, other costs $ 90 $104 $ 83 $ 97
Total, all costs $132 $149 $110 $129
Cost per bushel $ 1.07$ 1.12$ 2.62$ 2.85
Table 3.— Average Selected Total Farm Items on 340-499 Acre Northern Illinois Grain, Hog, and Beef Farms
Grain farms
1972 1971 1968-72
average
Number of farms. 705 681 347
Total acres
Soil-productivity rating".
421
86
422
86
417
80
Total cash sales $65,511 $52,934 $51,710
Less purchased feed and livestock 7,518 5,677 5,853
Net cash sales
Inventory change
Farm products consumed
Value of farm production
Cash operating expenses
Annual depreciation
Farm and family earnings
Unpaid labor charge
Returns to capital and management
Interest charge on capital
Management returns
Total cash incomeb
Total cash expenditures'1
Cash balances
57,993
9,191
144
67,328
22,112
6,788
38,428
6,519
31,909
18,666
13,243
65,890
39,030
47,257
5,416
129
52,802
21,049
6,073
25,680
5,918
19,762
14,203
5,559
53,078
33,468
26,860 19,610
45,857
3,758
129
49,744
19,667
5,812
24,265
5,365
18,900
14,498
4,402
51,915
31,796
20,119
FARM INVESTMENT
Livestock inventory
Grain inventory
Remaining capital cost in:
Machinery and auto
Buildings and fence
Soil fertility
Value of land (current basis) 8
Total farm investment
$ 8,699
30,671
15,686
16,892
18
$ 5,904 $ 6,742
27,037 24,874
15,511
15,757
19
15,379
16,861
44
272,573 258,744 249,359
344,539 322,972 313,259
Hog farms
1972 1971 1968-72
average
141 162 113
408 413 408
80 81 76
$102,307 $75,079 $81,203
31,974 24,735 25,230
70,333 50,344 55,973
17,041 6,723 5,442
254 262 275
87,628 57,329 61,690
29,275 25,129 24,945
9,823 8,403 8,223
48,530 23,797 28,522
7,320 6,568 6,153
41,210 17,229 22,369
18,957 14,590 15,035
22,253 2,639 7,334
102,612 75,267 81,589
74,361 56,999 60,373
28,251 18,268 21,216
5 32,323 $24,794 $27,472
23,557 23,393 22,651
19,190 19,991 19,309
31,315 28,659 26,696
6 13 45
230,199 219,472 214,744
Beef farms
1972 1971 1968-72
average
69 87 66
404 414 406
81 83 77
$151,674 $129,232 $132,183
93,142 79,811 79,717
58,532 49,421 52,466
17,229 15,764 9,278
601 402 444
76,362 65,587 62,188
27,625 27,005 26,163
10,813 9,325 9,348
37,924 29,257 26,677
7,032 6,380 5,832
30,892 22,877 20,845
23,240 18,262 18,758
7,652 4,615 2,087
152,540 129,505 132,493
136,355 117,480 116,636
16,185 12,025 15,857
$ 75,483 $ 57,851 $ 60,358
26,413 28,565 26,421
21,989
38,057
12
20,760
36,354
29
20,830
37,955
58
238,056 241,214 230,126
336,590 316,322 310,917 400,010 384,773 375,748
" All soil productivity ratings were revised in 1971 to reflect basic level of management as outlined in University of Illinois Cooperative Extension
Service Circular 1016, Productivity of Illinois Soils, and new land values were assigned. The change in land values represent an accounting adjustment
to bring land values to current market levels.
b Includes sales or purchases of capital items.
The improved cash position on this type farm re-
sulted in a $6,000 increase per farm in capital pur-
chases over 1971. Cash operating expenses increased 16
percent. These farms produced an average of 145 lit-
ters in 1972 compared to 138 in 1971. Returns on this
type of farm have gone from a record low in 1970 to
a record high in 1972. The 1968-1972 average man-
agement return of $7,334 indicates this is still one of
the most profitable types of farms for this size of
farm in Illinois.
Beef farms. Farm and family earnings on north-
ern Illinois beef farms (340-499 acres) in 1972 aver-
aged $37,923 with operator and landlord shares
combined (see Table 3). This is $8,667 above 1971
earnings and $11,247 above the 1968-1972 average.
Cash operating expenses increased only 2 percent
on these farms but expenditures for feed and feeder
livestocks increased 17 percent. Farmers continue to
bid the higher returns from cattle sold into the prices
paid for feeders bought. This is the second year of
favorable returns following the record low 1970
returns.
In 1972 this group of farms produced beef equiva-
lent to 322 feeder cattle (500 pounds gain per head)
Table 4.— Average Selected Total Farm Items on
260-339 Acre Northern Illinois Dairy Farms
1972 1971
1968-72
average
Number of farms 49
Total acres 293
Soil-productivity rating* 71
Total cash sales .... $55,219 \
Less purchased feed and live-
stock 10,348
Net cash sales 44,871
Inventory change 5,035
Farm products consumed 441
Value of farm production 50,347
Cash operating expenses 20,238
Annual depreciation 7,080
Farm and family earnings 23,029
Unpaid labor charge 8,550
Returns to capital and manage-
ment 14,479
Interest charge on capital 13 , 164
Management returns 1,315
Total cash incomeb 55,871
Total cash expenditures6 41 , 144
Cash balance 14,727
FARM INVESTMENT
Livestock inventory $ 23,346 !
Grain inventory 13,439
Remaining capital cost in:
Machinery and auto 15,652
Buildings and fence 33,109
Soil fertility
Value of land (current basis)". . 143,518
Total farm investment 229,064
a See Table 3, Footnote a.
b Includes sales or purchases of capital items.
44 34
292 293
74 71
52 ,254 $ 50 ,746
10,550 8,473
41,704
3,819
445
42,273
2,460
398
45,968 45,131
20,939
6,842
19,511
6,842
18,187 18,778
7,708 6,872
10,479
10,623
-144
11,906
11,099
807
52,497
39,021
50,980
36,271
13,476 14,709
5 21,822
13,466
$ 18,661
15,068
14,866
30,256
8
144,945
15,670
29,657
13
147,424
225,363 226,493
and pork equivalent to 39 litters per farm. Manage-
ment returns have been highly variable from year to
year. Positive returns from 1969, 1971, and 1972 have
now more than offset the negative returns from 1967,
1968, and 1970.
Dairy farms. Farm and family earnings on 300-
acre northern Illinois dairy farms in 1972 averaged
$23,029 with operator and landlord shares combined
(see Table 4). This is $4,842 above the 1971 earnings
and $4,251 above the average for the last five years.
These higher earnings were largely offset, however, by
increases in charges for labor and interest on capital.
Corn and soybean yields were down 9 bushels per
acre due to excessive rainfall and poor harvest condi-
tions. Higher end-of-year inventory prices for grain,
continued increases in milk production per cow, and
higher beef prices more than offset the effect of lower
crop yields.
Southern Illinois farms
Grain farms. Farm and family earnings on south-
ern Illinois grain farms averaged $27,412 in 1972 with
operator and landlord shares combined (see Table 5).
This is $11,679 above 1971 earnings. In spite of the
delayed harvest due to wet weather, corn and soybean
yields were nearly the same in 1972 as in 1971.
A larger volume of corn sales, higher selling prices
for soybeans, higher inventory prices for grain and
livestock at the end of the year, and delayed expendi-
tures for fuel and fertilizer for fall work contributed
to these higher earnings.
Hog farms. Farm and family earnings on south-
ern Illinois hog farms in 1972 averaged $38,896 with
operator and landlord shares combined (see Table 5).
This is double the 1971 earnings and more than four
times the record low 1970 earnings.
Production from good crop yields in 1971 was
converted to cash in 1972 with higher soybean prices.
Corn yields were down 10 bushels per acre in 1972
from 1971 but soybean yields were the same. Improved
prices for both crops and livestock resulted in a $9,362
increase in inventory values of products on hand at the
end of the year.
Dairy farms. Farm and family earnings on 300-
acre southern Illinois dairy farms in 1972 averaged
$26,055. This is the second year of improved returns
for these farms. Factors affecting other types of farms
that also influenced dairy farm earnings included im-
proved grain and beef prices and another year of
relatively good crop yields.
The most important single factor was the increase
in average number of cows per farm in this sample
from 43 in 1971 to 57 in 1972. The stable earnings on
this type of farm have been important in counteracting
the highly variable income that results from the lower
quality of soils in this area of the state.
Table 5.— Average Selected Total Farm Items on 340-499 Acre Southern Illinois Grain and Hog
Farms and 260-339 Acre Dairy Farms
Grain farms
1972 1971 1968-72
average
Hog farms
1972 1971 1968-72
average
Dairy farms
1972 1971 1968-72
average
Number of farms 54
Total acres 405
Soil-productivity rating* 62
Total cash sales $ 49,395
Less purchased feed and livestock. . 6,628
Net cash sales 42,767
Inventory change 7,422
Farm products consumed 196
Value of farm production 50,385
Cash operating expenses 17,270
Annual depreciation 5 , 703
Farm and family earnings 27,412
Unpaid labor charge 5,958
Returns to capital and management. . . 21,454
Interest charge on capital 11,577
Management returns 9,877
Total cash incomeb 49,479
Total cash expenditures6 30,722
Cash balance 18,757
FARM INVESTMENT
Livestock inventory 7,177
Grain inventory 15,760
Remaining capital cost in:
Machinery and auto 13,799
Buildings and fence 8,996
Soil fertility 36
Value of land (current basis)" 167,473
Total farm investment 213,241
a See Table 3, Footnote a.
b Includes sales or purchases of capital items.
66 71 50 52 51 22 26 26
424 411
59 45
39,807 $ 39,870
5,623 5,298
34,184 34,572
3,646 1,972
148 162
37,978 36,706
16,627 15,003
5,618 5,243
15,733 16,460
5,454
10,279
8,670
1,609
39,941
26,830
5,054
11,406
7,851
3,555
40,066
25,420
13,111 14,646
6,442
12,198
15,933
9,831
27
150,107
194,538
6,465
12,403
23,975
121,478
164,321
422
61
81,369
26,045
55,324
13,347
306
68,977
21,971
8,110
414
56
62,101
21,759
40,342
3,985
285
44,612
19,106
7,269
418
43
65,522
21,557
43,965
3,405
286
47,656
19,254
7,138
38,896 18,237 21,264
7,063 6,430 5,816
31,833 11,807 15,448
12,776 9,037 8,988
19,057 2,770 6,460
81,427 62,222 65,616
56,522 45,909 48,386
24,905 16,313 17,230
21,869
16,170
18,496
12,907
18,960
15,812
21,040 19,152
13,016 17,405
6 64
34,675
154,581 123,888 109,188
226,682 191,912 178,635
314 297 298
59 60 41
61,704 $ 46,376 $ 48,438
12,201 7,408 8,913
49,503 38,968 39,525
5,319 4,304 2,389
572 410 467
55,394 43,682 42,381
21,337 17,756 17,980
8,002 7,058 7,029
26,055 18,868 17,372
7,254 6,203 6,027
18,801 12,665 11,345
10,470 7,579 7,322
8,331 5,086 4,023
61,741 46,544 48,508
42,230 31,893 34,633
19,511 14,651 13,875
24,395 13,906 16,241
11,459 9,739 10,470
17,970
19,361
18,958
15,333
26
36,961
106,924 102,538 78,544
180,117 160,500 142,216
LIVESTOCK ENTERPRISES
Table 6 shows the returns per $100 feed fed to
various livestock enterprises and the price of corn dur-
ing each of the past 15 years. Fifteen-year (1958
through 1972) averages are also shown. The difference
between the average return figure and $100 feed cost
represents the margin available to pay labor, deprecia-
tion on equipment, cash expenses other than feed, and
interest on investment, and also to provide for profit.
The margin needed to cover nonfeed costs varies
with the kind of livestock and depends on the propor-
tion of total production costs represented by feed. The
15-year averages represent the approximate level of re-
turns at which farmers have been willing to maintain
livestock production. This average may not represent
break-even returns on all farms because some farmers
may discount market prices for some resources used in
producing livestock. If a farmer already has facilities
for livestock, he need only cover operating costs to con-
tinue production. However, when he views livestock
production as a new or long-run enterprise, he hopes
Table 6.— Returns per $100 Feed Fed
to Different Classes of Livestock
Beef- Dairy- Feeder Native Feeder Pou i_ Yearly
Year cow cow cattle sheep • Hogs price
herds herds bought raised ^ *> y of corn
1958 162 199 144 98 144 180 142 $1.10
1959 147 191 112 102 92 114 123 1.10
1960 129 200 117 108 143 164 157 1.03
1961 139 196 116 110 132 164 150 1.01
1962 149 190 148 126 129 159 144 .98
1963 117 171 88 126 108 131 141 1.11
1964 107 174 112 124 122 142 141 1.12
1965 127 174 151 143 176 210 143 1.15
1966 132 190 117 129 140 178 168 1.23
1967 138 199 119 117 123 154 128 1.17
1968 156 210 142 133 134 170 167 1.02
1969 162 205 152 146 171 212 203 1.14
1970 150 199 118 128 104 142 186 1.26
1971 180 200 156 122 122 150 135 1.27
1972 208 212 161 134 171 214 134 1.16
1958- 72
aver. 147 194 130 123 134 166 151 1.12
to cover all costs — fixed and variable — or he may
not undertake the enterprise.
As individual farmers try to increase profits, they
tend to curtail livestock production when returns per
$100 of feed fed are below the 15-year average. This
tendency on the part of producers causes supplies of
livestock products to fluctuate.
Feeder-cattle returns vary greatly from year to
year. Long-run average returns shown here indicate
that the cattle-feeding business is just paying average
market rates for all resources used (see Table 7).
Above-average skills are needed in buying, selling, and
feeding to meet competition of other uses for time and
money on farms feeding cattle. It is difficult to identify
cyclic income movements over a 15-year period in the
beef-cattle industry because it is more complex and ad-
justs more slowly than other livestock enterprises.
Dairy returns have been particularly stable during
the past five years, varying between $199 and $212 per
$100 feed fed. Dairy and beef-cattle enterprise 10-year
average returns above cost of feed are below the
margin needed to cover all nonfeed costs (see Table 7).
The implication is that these enterprises compete most
favorably on farms with plentiful labor, capital, and
management resources that have few alternative uses.
In 1972, returns were considerably above the 10-year
average returns above cost of feed and higher than the
estimated nonfeed costs.
The cyclical pattern of hog production is more
easily identified (Table 6). Returns tend to exceed the
15-year average for two or three years and then drop
below the average for one or two years. Hog returns
above cost of feed have been equal to or above the
Table 7.— Variation in Returns to Livestock
Enterprise Units, 1963-1972
rr Feeder Feeder t-x • r> c PoultryHogs • .., Dairy Beef , • '
Year (lit P
1
*?. «"£ cattle herd [%™S
ters) <
I7Hb - (j00 'b - (cow) (cow)" ,fl°<*
' gain) gain) \ i \ i (hen)
Returns above cost offeed and purchased animals
1963 $55 2 1.33 $-11 $193 $19 $1.70
1964 76 3.71 11 208 8 1.63
1965 204 14.84 47 216 30 1.71
1966 162 8.20 17 292 39 2.75
1967 107 4.29 18 314 43 1.28
1968 127 6.19 39 350 60 2.26
1969 217 14.25 50 361 70 3.03
1970 86 .88 19 370 58 2.73
1971 106 5.05 61 389 87 1.10
1972 242 14.51 64 446 123 1.05
10-year average 138 7.32 32 314 54 1.92
Nonfeed costs:
direct cash b $ 24 $ 1 . 10 $ 7 $ 90 $10 $ .40
other* 81 3.95 25 290 73 1.45
Total nonfeed* $105 $5.05 $ 32 $380 $83 $1.85
The feed cost for beef herds includes up to $30 of hay equivalent
from salvage roughage.
b Includes veterinary costs, taxes on equipment and livestock, fuel
and equipment repair costs, and other direct cash expenses, from Table
6, Farm Management Manual, AE-4281.
c Estimates of annual nonfeed costs are based on enterprise cost
studies of operative units in 1967-1972.
estimated nonfeed costs in seven of the past 10 years
(see Table 7). The 10-year average return above all
cost (both feed and nonfeed) is $33 per litter ($138
-$105).
Raising livestock is becoming more competitive.
Average profit margins are narrow. Nonetheless, large
numbers of farmers are willing to stay in business as
long as their returns cover only operating costs. Ex-
pansion plans involving large investments for new
facilities should be based on estimated returns that are
high enough to cover all costs. Fluctuations in livestock
returns can involve a risk in low-return years.
Hog enterprises
The information in Table 8 is based on a sample
of 1,029 farms farrowing 10 or more litters per year.
Farms were omitted from the sample if the number of
hogs purchased exceeded 10 percent of the pigs weaned.
This eliminated those farms with combined farrowing
and feeder-pig operations from the sample. Feeder-pig-
enterprise information is included in Table 10. The
average size of hog enterprises on all record-keeping
farms has been increasing at the rate of about three
litters per year, from 65 litters (477 pigs weaned) per
farm in 1963 to 96 litters (685 pigs weaned) in 1972.
Returns per $100 feed fed to hogs were $214 in
1972. The 1972 average price received per 100 pounds
Table 8.— Hog Enterprises, 1972
All farms -
Litters farrowed
10-49 200+
Number of farms 1,029 345 89
Average per farm
Pounds of pork produced . . 154,271 51,432 485,633
Total returns $43,601 $14,578 $136,556
Value of feed fed $20,359 $6,803 $62,166
Returns per $100 feed fed.. $ 214 $ 214 $ 220
Returns above feed per
litter $ 242 $ 259 $ 242
Number of litters farrowed 96 30 307
Pigs farrowed per litter. .. . 9.0 9.0 9.0
Pigs weaned per litter 7.1 7.2 7.2
Number of pigs weaned. . . 685 216 2,212
Number that died after
weaning 32 11 110
Death loss, percent of
pounds produced 1.7 1.8 1.8
Weight per hog sold 234 237 232
Price received per 100
pounds $26.39 $26.10 $26.70
Feed cost per 100 pounds
produced $13.20 $13.23 $12.80
Feed per 100 pounds
produced
Farm grains, lb 346 344 345
Commercial feed, lb
_80_ _79 77
Total concentrates, lb. 426 423 422
Pasture (pasture days)
. . .3 .4 .1
Cost per 100 pounds of
commercial feeds $7.38 $ 7.58 $ 7.24
Cost per 100 pounds of
concentrates $3.08 $ 3.11 $ 3.02
of pork sold increased $8.33 from 1971. Feed cost to
produce 100 pounds of pork increased from $13.08 in
1971 to $13.20 in 1972.
The 1972 hog-enterprise records reported in Table
8 were also sorted by the number of litters produced.
One group farrowing between 10 and 49 litters aver-
aged 30 litters, while the group farrowing 200 or more
litters averaged 307 litters. Feed cost per 100 pounds
of pork produced was 43 cents higher for the 30-litter
group than the 307-litter group. There was no differ-
ence in feed conversion between the two groups but
the small producers paid about $7 more per ton of
commercial feeds. Prices received (net at the farm)
for hogs sold by the larger producers were 60 cents
higher than those received by the smaller producers.
The 10-year average return above feed cost per
litter shown in Table 7 is $138, $104 below the 1972
returns. On the basis of detailed cost records, farmers
would require returns above feed cost of $105 per
litter to pay for all nonfeed costs.
A substantial profit margin is required to com-
pensate farms for the risk and detailed management
involved in hog production compared with other uses
for the same resources. Large-scale hog production in
modern confinement facilities requires large capital
investments. The future recovery of the capital is
uncertain and the salvage value of confinement hog
facilities is low. Also, the acquisition of the managerial
skills necessary for producing a large volume of hogs
in confinement may discourage any rapid expansion
of the large hog-producing units.
The data in Table 9 show a three-year average
(1970-1972) detailed breakdown of costs and returns
for the hog enterprise on a selected group of special-
ized, commercial hog farms. The producers in this
group represent a high level of management, using
mostly confinement systems of hog production.
Table 9.— Costs and Returns for the Sow and Litter
Enterprise, Selected Commercial Hog Farms,
1970-1972 Average
Per 100
pounds of
pork produced
Total returns $22.94
Feed costs 12.06
Returns above feed costs $10.88
Nonfeed costs
Buildings $ 1.19
Machinery and equipment 1 . 85
Labor 1.96
Livestock expense .72
Insurance and taxes .37
Interest charge on all capital 1 . 26
Overhead .11
Total nonfeed costs $ 7 . 46
Total all costs $19.52
Returns above all costs $ 3.42
Per
litter
$387
203
$184
$ 20
31
34
12
6
21
2
$126
$329
$ 58
These enterprises averaged 418 litters per farm and
weaned 7.4 pigs per litter. Total returns averaged
$22.94 and total costs $19.52 per 100 pounds of pork
produced.
Feed costs averaged $12.06 per 100 pounds of pork
produced, compared with the 1970-1972 average of
$13.04 for all FBFM hog enterprises. Nonfeed costs
averaged $7.46 per 100 pounds of pork produced. Costs
varied considerably among these farms. Other studies
have estimated the total cost of producing hogs from
$18 to $24 per 100 pounds, depending on efficiency and
type of facilities used.
Feeder-cattle and feeder-pig enterprises
Calendar-year operations for feeder-cattle and
feeder-pig enterprises are presented in Table 10. These
enterprise summaries involve weights and values on
partly finished animals purchased in prior years as
well as on animals purchased in the current year.
Pork produced per farm from feeder-pig enter-
prises was 88,923 pounds in 1972 (see Table 10). Tn
units of 175 pounds produced per head, this amounted
to 508 head fed per farm in 1972, compared with 390
head in 1971.
Returns above the cost of feed and purchased
animals shown in Table 7 for 1963 through 1972 aver-
aged $7.32 per unit of 175 pounds of gain. This com-
pares with the estimated return of $5.05 required to
cover all of the nonfeed costs.
Assuming a 500-pound unit of gain equals one head
of feeder cattle, the 97,254 pounds of beef produced
per farm in 1972 (Table 10) are equal to 195 head.
This is an increase of 16 head from the 179 head of
cattle fed per farm in 1971. Returns per $100 feed fed
for feeder-cattle enterprises were $161 in 1972 corn-
Table 10.— Feeder-Cattle and Feeder-Pig
Enterprises, 1972
Feeder
cattle
Feeder
pigs
Number of farms 560 207
Average per farm
Total pounds produced 97,254 88,923
Total returns $32,846 $17,693
Value of feed fed $20,418 $10,318
Returns per $100 feed fed $ 161 $ 171
Death loss, percent of pounds produced 2.6 2.1
Average weight purchased 569 50
Price paid per 100 pounds $40.89 $52.38
Average weight sold 1,050 223
Price received per 100 pounds $35.00 $26.48
Feed cost per 100 pounds produced $20.99 $11.60
Feed per 100 pounds produced
Grain, lb 606 302
Protein and mineral feeds, lb 58 74
Total concentrates, lb 664 37(>
Hay, lb 68
Silage, lb 829
pared with $156 in 1971 and $130 for the 15-year
average (Table 6).
The price paid for feeders purchased was $7.08 per
100 pounds higher in 1972 than in 1971, while the price
received for cattle sold in 1972 was $3.14 higher.
Finding cattle to feed is becoming more difficult for
Illinois feeders. Average weight purchased and sold
remained steady at 569 and 1,050 pounds per head.
The feed cost was $20.99 per 100 pounds produced in
1972 compared with $21.87 in 1971.
Pounds of concentrates and hay used per 100
pounds of beef produced has decreased 43 and 114
pounds respectively since 1960. The pounds of silage
used has increased 1.8 times during the same period.
The end result of this shift has been increased produc-
tion and utilization of crops from a fixed land resource.
Mechanization of the silage feeding operation has also
reduced labor per unit of production.
These data do not show the wide variation in profits
that exists among the cattle-feeding programs. Tables
6, 7, and 10 reflect the composite results of all types of
feeder-cattle enterprises in Illinois as to quality and age
of cattle fed. The data reported are heavily weighted
with good-to-choice calves and yearlings as the pre-
dominant cattle- feeding systems. Many farmers are
now feeding more than one drove of cattle each year to
provide better utilization of fixed investments in
mechanized feedlots.
Returns above cost of feed and purchased animals
shown in Table 7 averaged $32 for each head of feeder
cattle gaining 500 pounds for the 10 years from 1963
through 1972. During this period, these returns have
ranged from a loss of $11 in 1963 to a gain of $64 in
1972. In five of the past 10 years, returns above feed
cost have been above the estimated $32 per feeder re-
quired to pay for all nonfeed costs for the average cat-
tle feeder.
The direct cash costs exclusive of feed and interest
costs associated with cattle feeding average about $7
per feeder. Returns above feed cost have exceeded
the direct cash costs per head in all years except 1963.
A large but declining number of cattle feeders in
Illinois are apparently willing to feed cattle if their
return is sufficient to cover feed and cash costs but is
short of paying average market rates for some of the
fixed and farm overhead costs.
Farmers' values, goals, and attitudes have been im-
portant in maintaining production on the one hand,
while the dictates of the market, technological change,
and shifts in basic supply and demand factors are caus-
ing the need for change on the other hand. The re-
turns reflected in this average of all feeder-cattle en-
terprises would suggest that for cattle feeding to be
profitable, farmers must produce the kind of beef the
consumer wants at the lowest possible cost. Farmers
considering expansion of this enterprise on farms
where there are no nonmarketable feeds, unemployed
labor, or fixed capital investments should budget care-
fully before they make new investments.
Dairy enterprises
The minimum size of herd included in this analysis
was 10 milk cows. The average size of dairy herd on
record-keeping farms has increased at the rate of about
one cow per year since 1963.
Returns per $100 of feed fed to dairy enterprises
in 1972 were $212 and averaged $205 for the 1968-1972
five-year period (see Table 6). Milk prices increased
5 cents per hundredweight of milk sold, beef prices
increased $5.57 per 100 pounds of beef, and feed costs
increased 42 cents per production unit (1,000 pounds
of milk or 100 pounds of beef) in 1972 as compared
with 1971.
Dairy farmers have reduced the amount of pasture
and increased the amounts of grain and silage fed.
Pasture days per unit (1,000 pounds of milk or 100
pounds of beef) remained at 15 days prior to 1959,
but since 1960 have declined to 4 days in 1972.
The dairy herds in Table 11 were subdivided into
two groups: herds with no pasture days per animal unit
and herds with 120 days or more. Each year a few
more farmers have been adopting the practice of feed-
ing cows in drylot. Dairy herds with no direct grazing
Table 11.— Dairy Cattle Enterprises, 1972
All farms
Pasture days
per animal unit
120
or more
Number of farms 372 150 83
Average per farm
Number of cows'in herd 46.5 51.4
Number of milk cows 46.5 51.4
Percent of milk cows dry ... . 14.3 13.8
Animal units in herd 84 96
Pounds of beef produced 25,891 30,596
Total returns $39,171 $45,240
Value of feed fed $18,434 $21 ,465
Returns per $100 feed fed... . $ 212 $ 211
Returns above feed per milk
cow $ 446 $ 464
Total pounds of milk
produced 566,000 650,400
Pounds of milk per milk cow 12,172 12,647
Pounds of butterfat per milk
cow 467 503
Pounds of beef per cow in herd 557 598
Death loss, percent of pounds
produced 11.3 11.2
Feed cost per unita $22.35 $22.44
Price received for:
100 1b. milk $ 5.52 $ 5.55
100 lb. beef $ 29. 19 $ 28.33
Feed per unit of milk and beef:
Grain, lb 342 339
Protein and minerals, lb.. . 77 81
Total concentrates, lb. . . 41~9~ 420
Hay and dry roughage, lb. 283 244
Hay silage and soilage, lb. 414 545
Corn and other silage, lb. . . 687 728
Pasture (pasture days) .... 4
Pasture days per animal unit 45 ...
• 1,000 pounds of milk or 100 pounds of beef.
35.0
34.6
16.0
59
18,804
$27,119
$12,565
$ 216
$ 421
401,300
11,591
427
537
10.9
I 21.32
5 5.40
I 29.88
339
67
406
371
129
519
15
154
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averaged 51.4 cows per farm compared with 35 cows
per farm where a full pasture program was used.
The main difference among these two groups of
dairy herds is the amount of land required per cow to
produce roughage. When pasture and hay yields are
figured at 150 pasture days and 3 tons per acre re-
spectively, farms with drylot feeding required only 1.3
acres per cow to produce grass-legume forages, while
farms with over 120 pasture days per animal unit used
2.9 acres. Additional roughage was obtained through
the corn silage on the nongrazing farms.
Part of the additional cost of harvesting roughage
to be fed in drylot is included in the price charged for
feed. Farmers using the drylot system must relate the
higher cost of labor and machinery to the increased
returns that may result from the following factors:
shifting land from pasture to grain crops; an increase
in size of dairy herd with fixed acres of hay and pas-
ture; or higher production per cow.
Returns above cost of feed were $446 per cow in
1972 (Table 11). This compares with the 10-year aver-
age of $314 (Table 7). The returns above feed cost
required to pay for all nonfeed costs are estimated to
be about $380 per cow. Detailed cost studies indicate
that feed represents about 50 percent of the total cost
of the dairy enterprise while labor and capital repre-
sents the other costs.
Dairy returns above feed cost averaged $383 per
cow for the five-year period 1968 through 1972. These
returns have been among the highest on record and
are about equal to the estimated return necessary to
pay cash expenses and market prices for all feed,
labor, depreciation, and interest on investment. The
continual decline in cow numbers and government mar-
keting program policies has helped dairy herds provide
returns competitive with those from other uses for
feed, labor, and capital. As dairy herds become larger,
there is greater need for the dairy enterprise to be
managed as a profit-making business.
Beef-cow herds
The minimum size of a beef-cow herd included in
Table 12 was 10 or more cows. Farms with combina-
tions of cow herds and purchased feeder cattle were
not included. In addition to all farms, Table 12 shows
an analysis of cow herds where calves were sold at
weaning time, comparing them with those where calves
were finished to slaughter weights. For the period 1956
to 1969, the average size of cow herd on all farms has
ranged from 25 to 30 cows. Since 1969, the average
herd has grown at the rate of about two cows per
year to an average size of 37 cows per herd in 1972.
Most Illinois farmers maintain a beef-cow herd as a
supplemental enterprise to market nonsalable feeds
and labor.
Returns per $100 feed fed to beef-cow herds in
1972 averaged $208, up $28 from 1971. Returns for
Table 12.— Beef-Cow Enterprises, 1972
Calves
fed out
189
35
55
25,899
$ 9,924
$ 5,123
$ 194
740
1,223
4.7
$ 19.78
$ 33.92
303
31
334
463
26
225
36
A" farms Calve,
Number of farms 557 308
Average per farm
Number of cows in herd. . . 37 38
Animal units in herd 53 52
Total pounds produced ...
.
22,403 20,024
Total returns $ 8,746 $ 7,917
Value of feed fed $4,201 $3,640
Returns per $100 feed fed.. $ 208 $ 218
Pounds of beef per cow in
herd 605 527
Pounds of death loss 1,359 1,391
Percent of pounds
produced 6.1 6.9
Feed cost per unita $18.75 $18.18
Price received per 100
pounds... $34.62 $35.15
Feed per unit of milk and
beefa
Grain, lb 198 115
Protein and mineral
feeds, lb
_29 27
Total concentrates, lb. . . 227 142
Hay and dry roughage, lb.
.
471 480
Hay silage, lb. . . 85 142
Corn and other silage, lb. . . 256 261
Pasture (pasture days) .... 43 50
a 1,000 pounds of milk or 100 pounds of beef.
the five-year period, 1968 to 1972, averaged $171, $24
above the 15-year average (Table 6). Beef prices in
1972 averaged $34.62 compared to $29.83 in 1971,
while feed costs increased from $17.27 to $18.75.
In 1972, farms that sold calves received $112 per
cow above value of feed fed, and farms that fed out
calves and then sold at slaughter weights received
$137 per cow above value of feed fed. These returns
were $26 and $48 per cow higher respectively in 1972
than in 1971. The $25 additional return per cow for
the herds where calves were fed out in 1972 is for the
added costs of labor, buildings, and capital required to
feed out calves. The added return for feeding out
calves over selling calves at weaning has averaged $13
per cow for the period 1965 to 1972.
Poultry enterprises
The minimum size of flock included in Table 13 is
200 hens. Table 13 shows an analysis of poultry flocks
ranging in size from 200 to 999 hens and of flocks with
over 2,000 hens. The smaller farm flocks averaged
410 hens and the larger commercial flocks 12,129 hens.
Poultry in Illinois is rapidly being concentrated in
fewer but larger, specialized commercial flocks.
Farms with over 2,000 hens used 4.3 pounds of
feed concentrates per dozen eggs produced or per 11/2
pounds of weight produced. This feed-to-product ratio
has remained relatively stable since 1966. For 1972,
the feed cost per dozen eggs was 15 cents compared
11
with 17 cents in 1971. Egg prices declined from 31
cents in 1971 to 27 cents in 1972.
Flocks with over 2,000 hens had returns above feed
costs per hen of $1.05 in 1972 compared to the 10-year
average of $1.92 (Table 7). Following two years of
good returns (1969 and 1970) that averaged $2.88
return above feed cost per hen, the 1971 and 1972
returns are among the lowest on record.
Table 13.— Poultry Enterprises, 1972
Number of hens per farm
200-999 2 \°°°
and over
Number of farms. . . 30 14
Average per farm
Pounds of poultry produced 878
Total returns from poultry $1 ,989
Total value of feed fed $1,792
Returns above feed cost per hen $ .48
Returns per $100 feed fed $ 111
Average number of hens 410
Eggs produced per hen 197
Percent production 54 .
Feed units8 7,340
Feed cost per unit" $ .24
Pounds of concentrates per feed unit* .
.
7.0
Cost per 100 pounds of concentrates. . $3.42
Price per dozen eggs sold $ . 34
* One dozen eggs or l.S pounds of weight produced.
10,158
$50,431
$37,635
$1.05
$ 134
12,129
233
64.0
242,846
$ .15
4.3
$3.52
$ .27
Sheep enterprises
Sheep production is a minor enterprise on Illinois
record-keeping farms. The minimum size of enterprise
in Table 14 is three animal units. One animal unit of
sheep is defined as 750 pounds of liveweight. Returns
per $100 feed fed in 1972 were $134 for native flocks.
Pounds of wool and mutton produced per farm have
remained fairly constant for the past 10 years. Most
Illinois farmers who keep sheep do so as a supple-
mental enterprise to market nonsalable feeds and labor.
Table 14.— Sheep Enterprises, 1972
Native
flocks
Number of farms. . . . 141
Average per farm
Pounds of wool and mutton produced 3,765
Total returns $ 921
Value of feed fed $ 685
Returns per $100 feed fed $ 134
Percent lamb crop 114
Pounds of death loss
Death loss, percent of pounds produced 15.5
Feed cost per 100 pounds produced $ 18. 19
Price received per 100 pounds $ 27.27
Feed per 100 pounds produced
Concentrates, lb 295
Hay, lb 466
Silage, lb
Pasture (pasture days) 32
DEFINITION OF TERMS AND ACCOUNTING MEASURES
Soil-productivity rating
This is an average index representing the inherent
productivity of all tillable land on the farm. Individual
soil types on each farm are assigned an index ranging
downward from 100. All ratings were revised in 1971
to reflect a basic level of management as outlined in
University of Illinois Cooperative Extension Service
Circular 1016, Productivity of Illinois Soils, and new
land values were assigned. The change in land values
represents an accounting adjustment to bring land
values to current market levels.
Type of farm
Sampling technique. Data from all records certi-
fied for analysis by fieldmen were aggregated by size
(acres), type of organization, and soil productivity
rating. The IBM 360-30 computer was used to sum-
marize the data from the northern and central Illinois
areas.
Grain farms. Farms where the value of feed fed
was less than one-half of the feed and grain returns
and value of feed fed to dairy or poultry was not more
than one-sixth of the feed and grain returns.
Hog or beef farms. Farms where the value of feed
fed was more than one-half of the feed and grain re-
turns and either hog or beef-cattle enterprises received
more than one-half of the value of feed fed.
Dairy or poultry farms. Farms where the value
of feed fed was more than one-half of feed and grain
returns and either dairy or poultry enterprises received
more than one-third of the value of feed fed.
Cost items
Value of feed fed. Includes grains priced per
bushel at the farm average as follows: corn — $1.16;
oats— 69 cents ; barley— 90 cents; soybeans — $3.28
:
rye — $1.04; wheat — $1.56. Commercial feeds were
priced at actual cost, hay and silage at farm values, and
pasture at 13 cents per animal unit pasture day. A pas-
ture day represents an intake of approximately 20 to 25
pounds of dry matter. It has been defined as 16 pounds
of total digestible nutrients (TDN) from pasture.
Cash operating expenses. Includes annual cash
outlays for nondepreciable items of fertilizer, ma-
chinery repairs, machine hire, gas and oil, farm share
of electricity, telephone, and auto, hired labor, seed
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Table 15.— Average Prices Received and Paid
by Farm Record Keepers
1971
Northern Southern
Illinois Illinois
21.26
2.91
1.40
.74
1.25
.70
$1.26
2.86
1.41
.77
1.32
.97
$18.06
31.86
33.81
23.62
24.36
5.47
.31
1972
Northern Southern
Illinois Illinois
Grain prices
Corn sold $1.13 $1.19
Soybeans sold 3.21 3 . 66
Wheat sold 1.56 1.33
Oats sold (a ) .80
Corn purchased 1.16 1.16
Oats purchased (a ) 1 . 03
Livestock prices
Hogs, all weights $26.39
Fat cattle, all weights . . 35 . 00
Feeder cattle, all
weights, prices paid.
.
40.89
Dairy cattle, all weights 29.19
Sheep, all weights 27.27
Milk 5.52
Eggs .34
a Not available.
and crop expense, taxes, building repairs, livestock,
insurance, and miscellaneous expense. It does not in-
clude purchased feed and livestock since these have
been deducted from gross receipts in computing the
value of farm production.
Machinery and equipment. Includes depreciation,
repairs, machine hire, gas and oil, and farm share of
electricity, telephone, and auto.
Labor. Includes hired labor plus family and oper-
ator's labor charged in 1972 at $525 and $475 a month
respectively for northern and southern Illinois.
Interest charge on capital. Interest charged at 7
percent on January 1 inventory of remaining capital
investment in grain, livestock, machinery and auto,
buildings, and soil fertility, plus 5-percent interest on
bare land priced at current land values.
Total nonfeed costs. Includes cash operating ex-
penses, depreciation, and charges for unpaid labor and
interest. Purchased feeds and livestock are omitted.
Value of land (current basis). A basic value on
bare land is established for each farm according to the
soil-productivity rating. This basic value is adjusted
each year according to the index of land prices in
Illinois as reported by the USDA.
Return items
Feed and grain returns. The sum of grain and
feed sales, value of all feed fed (except milk), and
change in value of feed and grain inventories less the
value of feed purchased.
Value of farm production. Total cash sales of
products and services, less purchased feed and live-
stock, plus change in inventory values of grain and
livestock, plus value of farm products consumed.
Farm and family earnings. Value of farm produc-
tion less cash operating expenses and depreciation. This
figure includes the return to the farm and family for
unpaid labor, interest on invested capital, and returns
to management.
Labor and management earnings. Farm and fam-
ily earnings less the value of family labor and interest
charge on capital invested. This is the residual return
to operator's labor and management efforts.
Capital and management earnings. Farm and
family earnings less a charge for all unpaid labor.
Management returns. The residual surplus left
after a charge for unpaid labor and interest charge on
capital are deducted from farm and family earnings.
Costs, returns, financial summaries, investments, land use, and crop yields
for different sizes and types of farms in northern and southern Illinois
are reported in Tables 16 to 20a on pages 14 through 23.
13
e2
o
b5
c
o
CO
*o
c
03
<u
N
c/3
>»
s
c
(0
03
u
o
b
o3
s
a
u
c
.s
C
03
<A
OO
<D
ojO
(0
Ih
<L>
>
<
VO
cfl
H
t— LA
CM CM
+ t- J J J O M lArl HO 0\fnUN(»llA On On t— CO VO -3 LAVO H LA O CO CO H -3 LA O O t— CO 00 CM o -3- H -30-3 O _3 t— ON H jmiACAH C1011AO H vo (O -3 CVI CM CO H CO vo On IA ONCO H CM H -3 CO 00 VO oo CM CM VOO i-l (HON CO t— WJOhCMftOon CM CO LA CO t— t— co vo 3" CO On co o vo co o VO CM -3 LA CM LA t— On
CO H riJJtncoo cmon tAVO t— LA H H NO H co o H O CO CM CM CO CO _3\0 On t— OH CM rH H PO H H CM H J- CO vo J- J- H LA CM ON -3 CM c- 00 t—H» H H H H H -69-
69- 69-
LTV o CO
CO on
ON
t— a
CO t—
VO ONVO -=f t— ON O lArl t-JCDVOMH tn on VO H H VO -3 ON r-l CO CM t- ON O CO CVI CO CM VO t—-* OO LA vo o co
la 1 c\ H 0O t— O ON COOOVOt-HVOHCOO CO H t— H LA J- CO -3 LA H CM CO LA f- CO -3 LA CO LA LA OO 00 ON LAVOO r- t— VO CM -3 ONONJ- COrHVOVO-3--J- o co WriW3 o o CO LA IA O VO VO CM CO -3 LA VO CM CM t- H .3-
o la
S; vo VOCVIVOOVOVO HVO CO H t^ H H H H CO ON C\ O t— LA J- CM O ON -3 CM vo ON OnM r-\ r-i CM t- H CO H O CM IA On O CO H VO CO H LA CM -3-
En H» 69- H •69- H -69-
i
co
-3
KH
1
HO -a-vo a
CVI CM
v LA-3 VO t- t— -3-LAHO\VOOCMOOLA t— t— ON-3 t^VO NO ON H O t^ CO O O CM CO VO VO -3 O CM CO -3 O VO ON
CO 1 cv VO O t— 0O t— HOCOOHVOOOONt— CO -3 t— CO IAJ H CM VO VO VO 00 t— t— O t— CM O CM O VO ON H O^Oo c\ la la hco -3-r— oooonCm-3-hco VD CO t-t-too J- r- t— O LA NO CM VO VO -3- o VO HCO H VO CO H
o
EH la incMcoco-a-iA r-t r-\ CM t- O t— H o t— On VO VO LA CO VO H l— On CO CM IA OO ONH rH. CM VO t— CO H LA C— t— Old. CM H _3 CM 00
^ w- 69- -69-- -69-
H LA t-
§
-3- cm
CM CM
fe CM CO VO CM On OLACOOOOt—CMCMCO t/\ t— vo O ON o\Ut- ON H VO VO O NO J- CO CM 00 r- ON ONCO ON LA Hl-ON
i o- CM t— i— CM vo VOt— ONI/NOJ-HCMH CO j- t—co vo vo ON O H CO LA CO f- t— CO LA 00 -3 CM-3 VD ON CO CM VO
s O CM _=r co H co on j- o t— t— ITN vo ON t— co CM LA CO _3 CM NO CM (M ONCO oo CO CM ON H VO LA CMH _3
< 00 JttlOf- CO CO HVO O t- CO f— CO CM CM H H -3 CO O CO t— J- OnH LA CO ON
PC rH H ir\ LA VO H LA VO VO CM CO CM OO H CMO 69- 69- -69- 69-
VO H
CO
H -3
CO H .3 CM LA t— r- HJ--3- h r— co vo _=»• -3- C— CM f- LA CO CM CO LA H CM H J- IA CO IA H CO vo CO CO ON H CM H O O
1 CM O t— t— ON cv IACOCVIH COJ- COIACO t— tCN Ht-HW CO LA H VO CM CO IA tA CVI ON CM LA CO 0- LA CM H -=t\0O H CO CVI CO i ON-3- c O CO t— .3- -3 t— CO CM t- O CO CO t— t— IA LA VO t-VO H H t— 00 OO
VO
<M CM H CO t— CVI CM CVI On ir\ t— VO LAVO O LA LA CO CM LA LA t— t— VO -3 CM COH co oo -3 -3- -3 -3 H CM H CM H H
-69- 69- -69- -69-
-3 On
CO oo
+ V CO CM mj C IftVOHWHlftHJt- CM lt\ J oia onIon vo H LA CO CO VO ON ON CO CM on OIJ OLA H t— oo vo
o a i -3 VO ON O ON VOOVOONHH-3t— o t— U"N VO H CO CO J- t— CO CO LA -3 CO LA -3 t— vo CO ON CM H H LA CO CO
la CVI H 0O-3 t— vo-jhhococoon CM O _3 VO -3 LA H CO H CO O ON O ON H LA t— H O CM CM t- o t—
ON H H J- ITVCO t— CO-3- CM 1TN CM CO t— H CO CM J- H VO CO H On vo vo o oo H CO CO O VO co t—H CM H H H IT» m h CO H O LA C— CO CO H t— CM CM VO CO H H LA OH» H H CM H H H -69- H H
•69- •69-
CM O
On
-3-
CO LA
On CM VOJMCAr VOOCOVOVD-=ft— ITNt— CO CM LA^T H t- t— -3 H LA CM VO t— O CM t- t— VO H LA H CM ON 00 H LA
1 CC VO O ON LA C 4hUUOHO\H\D CM CM CM ON IAVO CO H ON CM LA t-- .3 ON-3 -3 CM LA OO O H On CM CO OO
o CO CO CVI -3 H Ol ri t-COVO ITN03 IA t— H CO CM VO J- CM LA LA H CO J H CM J- H o -3 OO ON CM CO VO O
oO CO OJ H WOO HON t— O ON OnH h CM J- H CVI CM O LAVO CO o CM LA CO H O -3"
o H CM H CO O H CM .3 CO t- CO CO H ^t H CO LA CM CO -=r t—H 69- H H H H H -69-
VO
69- 69-
CO CM c-
ON CO 00
ON
t— CT v cm la co t— t— co.3--3oCmhohla VD l/N CM CO O CM I- H H H co o CO t—-3 O t— CO O ON VO H vo onvo voM 1 o- CM C- On On cv 0\OIMOh!0 04 W -3 t— CM CM CM O VO CM CO LA O LA -3 CO O CO vo ON OO OO o vo VO -3 CO
Eh O r- t- vo H IA ^J 0J W f- 1A t- 1AJ vo j- t- H co^r LA ON CO ON CM H VO O VO CO H On H CO CM H o oo
< LAK VO f- CO t— H t-CO H CO H O t— O H H O CO vo _3 LA t— LA ON-3 0- t-co on o LA CMH H CO ON H O H CM CM VO H H CO H vo -3 H D— co vo
i-P -69- H H H H -69-HO
69- •69-
CO ON ON
s
On
VO LT
CM -3
i t— CM COCO ON CO WOOCMAODOJ tAVO VO H CVI VO VO O H H IA t— H 1-t-ONO -3 t— OO ONCO CVI !>- LA on
s
1 r- VO 00 ON ON LA OH-3-OCOCMVOCOCM ON CM LA ON LA-3 J- LA O VO t— -3 j- co la on CM H VO H LA LA -3- t^OOO 0" la la co -3Lacmcocmo-3CMCM LA CO t- CO O O t- H H CO -3 CO -3 -3 CO CO VO CM H t-H CM CM CO
o
£Q la VD W J (J\VO IA HVO CM VO JVOHri CO H CO t— t— J- CO O CM H VO -3 CO -3- t- t—H CM t— CO ON CM VO co CO CO H LA CO H LA CM -3
S -CO- 69- -69- -69-
px,
LA vo
g
On
On
CM -3
3 -=t V H t— CO t— C ononcmcocmoncoj-cm ON H H VO CO ON O H H ON t— t- -3 -3 VO ON cm|h CM H CMVO H VO -3 O1 r- CMONONOON H no la CM t— t— LA LAVO CO VO LA ON CM O CO ON ON VO O t^ CO t— ON 00 -3- CO ON LA CM O t— LA CO
o 0-3 -3 CO H CV voocot—vo-a- cooon CM O _3 O CO OQ H CO ON CM CO LA LA CO CO t— O LA H LAH _3 ON CO
_3
CO ^3- CVI H t-_3 J- H ON VO VO CM VO o CO VO 00 CO -3 CM CM On o CO On CM O On COH H LA VO t— H LA vo NO -3- CM -3 H CO
69- 69- 69- -69-
CO -3-
On
CO
H 00
to c 00 VO -3 CM ON vo -3 cm vo c LA LA H CO OnLA C\-3 r-i VO H CO -3 CO ON-3 CO -3 O 00 -3- 00 ^r H CM CM
1 cc O CO OnVO cv H t-UNOO IAJ COVOCM VO VO JJOftl H LA _3 O CVI CM O O H CO H H CM VO O o On CO t—O r- CO CM C\ HVO UCNCOJ- H COCO-3- -3 -3- H LAVO VO C\-3 H VO CM CO VO CM VO H VO CM O 0O H CM LA CO
vo
CM CO H CO VO (O CO J- CM _3 -3 ,3 ON t— LA CO CO CO CM VO VO 0O C t- CO 00 HH -3- -3- -3 _3 -3 -3- H CM CM CM H CM
to
1)
-69- 69- 69- •69-
. . -d • o • • . . ... 01 • • to CD
Pi c • • P! • o • • • to • &0 Pi
o • a) • •
-P . . ft . . TH
10 • X • • CD
• O • H • S 01 ffl 01
. bo 01 G o
a; >d h • • G S to • • VI • 01 U 41 11 t3 G bO -iH td
Pi • <D 0) • <U • • <H < a ta • -p • •69- • a § g- & CD >H G GH cj • •
<u & to • -to 3 <u
• o • i c •H Pi Pi
0) H H • PS • • H -p tl • pi • Pt 10 Pi -p M (D H -p P Pi G cd eu
-p
<U 'r-l % % Ph O -H CD • O 0) 10 <D PS -p =h • -a to CO +) CO •iH o ft a)
H
H -p T3
to cd Pi CD ft
o C P ft <1> 01 -P O CO
H tfl vH -H O <M
w CO CO O PI Ph to Ph >H a o C CO cd
-p H -p O C K 1) O1 Cn P, CO S Pi Pj
O ft P
O
13 !
p a> -H G CD o CD • •
^-- ^1 H <M <U (1 C B Pi t> G o G a Pi <D hO cj S>> •P -P
co!
a) Pi » ». PH S 0) cd Ti "h to c o O -P o o +> p <D "O bo as ft
> <D G o X
G <D H . IV) M
•P 6 EH O T) t P T) t3 ft ft 13 O (U O
O M c <u
f-< v a a <n <u
g H p g a co •H "d H •H C cd HO 01 H
n a B H <u a
Eh H u) S g nJ a) •H E P. -P <0 -P Pit H <D
-H tD CO & bO
•H V- Pi -H b0 cj c
cd -p G p P" Eh ho • U J3 Vh -P
P4 -p O to G
O ID O CO a) H 'h -p <m o o td o a) g h -d
to CO -H o o I pi p Cm p to o ,c ai O .G 0*3" " a aV Vl «rl "d T O -P CO S X <U C H T3 1 -C) J 4) u
<; H <h a t) T) p 01 td S oti ^ cd eoe c <H -P O C U h tl h Tt o o -p o ai pc; t3 <u Js o) !<h co O G O ID <D ID ID 0) H Pi o -d 3 H H•H 4h O cd h t- 0) G O Cosmo
a) +> o) D
P! U O O S
pc 3 a d-
h O h H <s o c. 01 01 ft to o
ed cd O a)
cd O H Pi G
P O h P< P l< PC <H -H C ft G ft o to ,q .p td ft cd cO cd
iu a to <i 'd-HPiw wjhShhh a • O Pi CO M S 01 i- .G J3 AHO O ,G CJ £0 G -P Pi -P -Ph0,£ 11 lIH^i hJHHj30<D'C)a)pl(Ua)a)
>4-rlvHU,QXa>>U-P+>-P iJ >d >i -p co p) et) a <h aC o Pi <; a » « >3 «) -H e B O H 'iHG 1 H Jirl « t J 1) « »flH S
o <u > pi -p id a)
a oi h + Pi Pi 01 U -p3 p a) p O 01 > ft M S & ft ftco ; 1 -H CJ O CO C ooaalcdaJiu.HCCoo 0) ct) H Id If C cd G cd cd td a) td cd
PC B cr << co n p- Q 0" pq s ^ E- co J H H Eh Eh PhiJc. o > s Ph Cx, fx, C tn E- Ph Ph O Pl, En C H O r=, Ph MOO
14
+ t-0-3-
O r-i
-3- <M
I ONO CM
co h
I CMO H
c— On
i coO H
VO LA
O CO
CO O
I COO H
VO
M dH <H
to
4-1
p o
fc
0) 0)
u a
O .3- C— H
o\ C— -3 vo
co
co
t— CO
o t—
O 00
IA o
CO
-3
rH -a- ia j-
rH W H t— LA VOOO rH
rH
la cm
IA COH rH
co
co
to-
On C\J VO
r-i r-l
\DVDIA\OWOtOOvO\mCAWrHVOOHJ JOON
CMCMCMCMrHVO-3VOrH
HH OOrlVOH (<1IDIA
VOt^COlACOlAmiAOJOVO
f- WOIAOO OCO Oidl(M-WCOOOiACMO
VO OJ C— -3 H CM t— CO
t- la OiOJVOOffi
co co
ON CO
On O
LA CO On CO
t— CM rH t—
-a- t— co
LACO
iH NO
co
t- rH CM J- CM
-3 co <-\
ot- (-co
CM CO -3" t—
CM IA
CM la
CO-
ir> co on
co co c—
la
t—
CM
LA OnH CO
-CO-
LA t— t— O CO
t— CO on la la
VO la
LA CO
O On
C— -3- rH LA
co
ON
O LA LAVO LAH Nriri O LA On-3LA CM
rH rH
L-N
CO
t— CM CO J- ON CO CO ON rH VOOUMTHTlOJJ-lACOOlH
_3-VOOOrHO\ONLAt—
CO LAVO
On ia
CO On
On On CO NOO O rH
t— CM O
COCO
On On
t— no
CO- LA CM VO CO HVO H
-CO-
ON CO
CO
CO-
oo On
rH rH
fO-3-
r-i ON
CO CO
ia CM CO O CO
t— o co o on
VO CO
rH H
-3- CO
VO-3-
NO
H
o VO CO o OnH CM CM H CM H-a- cmH
C— -3-
VO CO
rH rH
CO
CI
CO-
t— CO o LA ON COCO rlJ f-
J- t— CM t— -3- LA C— LA IA On
O VO o LA rH co co vo co CMH CO
•CO-
CM CM CO CM
rH
vo-^r (N
VOO^NCOCMlCNf-COlA-3'CM
1ACNCO r-J- H HNOCO rlO -3 C— CO UNCO t—J- O
ONCMCMVOt— _3 CO CO CO CO i
-3- OnJ- J- CM O CM CO CM rH
co co-a-vocovo cocovo
O r-i t— O t— CO
rH rH VO VO CO
OnVO OWO On
CM t—
On CMO t—
J- VO VO -3- -3- LA
CO CM CO t—O IA lAr-
co t—
ON rH CM
ON On C—
H CM O ON CO t— ON COCO LA
t— CO LA t— CM CO ON t- o NO
CM -3- -3- -=r rH H On LA rH ifH CM H rH VO C- CO •3>
CO-
rH H r-i
On-3-
ia H
rH
rH LACO ON LA
CO LA
t— COH rH
CO H-3- VO CMO C— t— -3 CO O
-3-
CM On
OnVOO CO CMt—
CM -3 VO t— CMH CM H H On CMIA r-iH
VOVO
t— COH r-i
On
-CO-
H VO ir\ H co ON H CO CO r>
ON CO On rH VO ir\ ON CO t— rH
O LA On-3 ITN ,3 IA J- CO NOH
CO-
CM CM H LA
rH
H t--3
rH i-i
CM
W OVO J- t-CO rICO J W UNVOOOCOONCOrHCMVOCOrHC--3CMOJ-C— LAOnCM
J H J- fOl-ri JCOCO
ONt— CMrHCMHCOONCOCOCOHVOOVOLALAVDHCMCM
Ht— LACOOCOHCOOn
O CO O LA H CO t— J-
COLAOOONCOVOHONrHVO
C— LA LA CO LA-3- CO CM h- CM
t— COIACMCMONLACOCO
ON-3COCO COCO O f- CO ^ j-ONCMCOCOLAt— Ot— CNJH
conoco t— coco cmco^t
VO rH VO CO
H»-
CMocoLAt-- co moo oj- cjOCOOf-OOJJCOrl
VO-3-LACMVOCOt— lAri
CMCOCMIALAHVOCOCOCOH
rHCMLAJ-LAHCOCMVOrH
rH-3CMCOCOt— COCOLA
CO rH CO rH rH VO
• CO
• <u
U -H
PjrH
<L1 P,
^3 P.
d
• xa
ft • -rl
•H * 0) O
3 to U
Cr U IH >C)
N 00 cm C 0) U 0)h c c ai u <u a
-{ -H -H a 'rl
h -d "d • • TH rH
P H rH sl S3 XS O
^ -rl -rl O O O U)
ft ft
HI o
^ -d
3 3 a) cb aS —S 2 S O
Jh -d
o o
bfl D a) -h
^ 00 H Si
O J3 O O
o s>
u ai a
o u SS r-t& o -p
aj jQ c <mH <d O O
-
"' Bd co
^H T3 r-< Si
<a oj d -p
Pl>-4J c
C -H O OD M En S
C— IAJ
VO COO On
rH LA
CO CM
COCO
CO LAH CO
-©5-
H LA rH CM CO rH
ONVO CM OnVO t—
CO LA LA CM
^3- CM rH COH VO CO CM
CO f-
LA CO
[CO CO
CM CO CO ON C— O
-3- J- VO ON CM VO
CO O -3- ON rH
CM t-
r-\ LA
40-
CO CO
CO LA
LA CO
t— On
VO H ON J- CO t-
C— CO CO ON h c—
CO CO -3- CM CM
t— -3- O O -3
-3- CM CM ON
-CO- CO
LACO CO
CO LA CO
CM CO
O LA
CO CO
t— CO
ON CO VO ONVO CO
LA H J- c— VO On CO CM
VO CO
- CM
-60-
CM NO
rH NO
O O CD
O -p O
3 c
t—H
• CDP UCOP
0J s c
E c;
-p k e
10 CD p
• CD ft tO
> <fl
•H U
ft 3 S^ Tia) r:
° b p cbO - ^
bfl CD C CD
C C •H Vi <MH NH •d o
C Si H rH
•rl O g-s 0)a) a) p
B a PQ CO rH
cd (a
> r-i
c jo
•h a5HSH
^ -H
CD P
Hr|«
a a) ^1p P o
O O cd
Eh Eh 2
ON CO CO CO CO LA
-3 CM CM -3- CO
CM ON rH CO CO ON
VO CM CM CO CM
CO ONVO CO-3 O
t- H H H CM -3-
LA -3 O CO LA H
C— CO ON -3 CO CO
C— J- CM H
CO J- CO LA J- CO
COCO CO CM H
CO t— O CO LACO
t— CO H CM H
H LA C- On ON H
CO J- rH CMJ CI rH
H CM CO CM H H
On CO H CM CM
H LA On t—
CO J- LA COH
ON CO O t-
CM -3 VO CO
rH
C j3 cd
15
eg
£
OJ
t:
o
bi
S
H->
(0
o
c
9)
.a
(A
s
H
O
X
CO
s
s
u
G
co
fa
C
CO
t/f
C
t-i
3
+>
<u
«
to
OU
v
ojO
co
i-
<u
>
<
CO
H
-3" t— CO rH VO
On CM C— O CO
VO LA LA CO
t- CM -3 CO OnO CO t— rH O
J- CO CM CM
ON-3 -3" C\J H
On-3- [— O OO
OJ OJ CM On
LA CM LA Q\ CO
CM o\ t— NO ON
CM H H VD
o -a- -a- j- t—
J- CM t— LA CO
r-i r-i CO
LC\0\O\H ON CO rH WCh
ONI— COCOONt— VDVOVO
on c— t— cm o .3- la c— co
VOVDO-3LAVOCMHVO
O O t— i-i t— t~ VD LACOHCOVOCOCM.3-CMOCO
0NCM0NC0.3-COCMCMCM
CO ON LA CM
t— LA VD LTNL=f CM
CM VD LA LA _
rH VD
(O H
VD LTV
VD LT\
-JA-
LA O ON J-
CO -3 VD CM
t— CO C\J CM
<OVO
VD OO CO
ON CO -J (O
VD CO CM -3
m ON rH u .
i-l CO CM LM
CM CM -3 OJ
CO-3- CO ON CO-3 CM rH t-
CO rH t— H OnVD VO LA t—COVOrOCMt— cot— HCOCMOONCOLA-^LAOCM
COrOOCOCMCOHrHCOH H
•49-
VO-3- LCNVD CO .rf CO CO C—
rH VD CM CO H t— O IAJlao-3-ocmlalaonon
cm co on co cm cm h
-69-
CO t—H COH LA
vo CM
CM o
<») CM
-=J-
ON
€«•
-3 CO O CO
ON CO t— I—
LA rH LACO
On On J- O
ON O CM CO
CO ON-3- (O
(O ON LA OO CO VD CO
(O CM -3- CM
LA LA CO
CO t— CO
t— CO
CO
-3
-3
o co
LA CM
-3- CO
CM CO CO rH
_3- CO CO CO
o H ro on
-3-
_3
ON-3
-3- O
H OO
CM
CM -3
LA CO
t— H COco
H VD ON HlcO
CO CO CO CM CM
CO O CM CO O
ON CM H 00 ON
LA H CM ON CO
CO LAVD H H
CO rH H
la ro o
CM CO rH
I— H
-3" CO
o co
co co
-69-
J- t—
VD rH
CO
-3- C—
ee-
c—
t-
t— CO O On NOH CM LA H CM CMCM H
ea-
t-
en
CO o
CM CO
rH VD
-3- -3-
CM VO
VO CO LA-3 CO LA LA rH OOLAHLAOVOOrHt—
VOCO t— ON LA t— LA t— CO
H CM C— t— H H rH C—
co t—
CO LA
LA CO VD CO
LA LA O CM
CO O CO t—
ON CO rH VDO ONVD VD
i-H -3 CM LA
H LAH
CM
J- CM VO
co On t—
VD H CO
CM rH VD O
CO-3 rH CM
CO VD CO O
-3 VD H CO NO
t— O ON NO
CO C--3- LA
VD O H f-
VO CM CM r-HO LA ON CM
COCO t— ON
CM CO LA CM
Writ-ri
VD CO
H
ON CO rH
VD CO
CD CD
ho &
CO CO H 0\0
-3- VO ON H rH
t— VD CO O
rH CO CM O\C0H t— ON CO H
J- CO CM CO
CM On CM co r—O t— ON CO CM
CO CM H CM
COVD CO CM H
CM O ON CO t—
CM CM CO
tt
co <
H
CD !H -p b b
<3 c - «
rH O t3 T3H CD CD
•H bO O O
P C 3 3
•H 'O ^J
"in -p O O
O ll h h
Si Pi ft
CO
H> H <h Ai
in -H CD r.
O CD O
CO cq Cl,
t— -3- H J- CO-3- H LA r>N t— CO t— LA CO ON _t t—
CO -3 CO CO ON H <M UN ^ t— On VD VD CM VD OJ --T
CO CM VD CO CO l/N OJ H OJ c— LA (O t- CM U'\ ON H
n O VD Q\CO O -3 Al H ro LA CO -3- H H LA CM
rH H CM H H -3 COCO O CO OnVD
** H H
<»•
H
J fOOJ3 (-VOLAOCOCOVOLArHO\CM-3rOOrOVO.
ocmoncmcococolacmcmcm
lalalacm-3-lacmhcm
H r-i CM
-«0-
CMLAt— V0-3rHHLArHCMOO0N-30NrHC0VDOLAO0NCOOrHCM^rONLACMVDVDCO
CO-3CMONCOrOHHVO
CO^O OVO CM ^ChlACO rl ChCOOCMVOLACOO-3-C— OVO
COrHCOt— t— COCOOnCOCOIA.
CM CO ON C— CM CM H
-3-CMOCOt— LAONH-3-
cmoncoh t— o ro ro_3
t— t— corooNOOt— vo
H CM t— t— H CM H CO
H CO LA ONH CO r— O
CM CO CM CM
[— VD rH1A3
H»-
J- J- CM -3
CO O CM -3
CO -3- LA CO
t—VD t— CM
t— rH LA t—
CM -3 CM VD
ON LA
CM VDO I—
O ON
CO CM
CO O -3 LA
CM rH IA H
CO O H LA
CO VD
H CM
H»
+> Tj tl
•H C C
n ai cj
•Hp 11 s
S-i bD Sh
CD C CD
<h -H H
H rH J3 O
'H 'H CJ ,
O p) <S 0)
conSri
CD
to
C
CD
1 B
1
CD
1 <D <H
] to
• H
-P
) o ct V CD
CD CO -P O CD
. . W -rl -H O <M
CD C a P<
_
CD «1 t) Ih
ft At) o « O
O « C CDh oj <j c: tn ii
O O I
^ CD C rH
t3 o o -p O a)
a o a to c >
a) -p a) <D
» t. hriri
Tj CD P CD CO aj
CD > CO -P -P +>
CD .H C S3 O O
CO t-J H H EH EH
rl O
s^ a
S
c 3
•H +>
Cti CD
Sh Sh
bO
1J O ^
§ -P S
hJ CD >O CD -HO pt. J
_
Sh CD hO
+3 CD a
CO ^3 rH a
is -p cd a)
o o > S
Sh to Sh
CD -p CD
Pj to P<
O
C a c
o o
•H T3 -H
-p CD -p
VD LA o
CM t— O
rH J- VD
•H C
Ph'H
a)
o >d
VO LA CO LA
-=t t~ H -3-
LA O LA CM
H LA O roO LA CM CM
0\CO ON t-
CM CO J- CM
rH VO ON CO
CM CO rH r3
O t— O CMO ON CO VO
CM CO CM CM
CO CM CO
CO CM
-CO-
ON t— -3- VO
t- CM CO ON
CO CM LA O
CO LA CM I
co o o\ i
vo vo co -
VO CM r-i VD
LA t— Al .3"H CO ON H
O VD 1
CM
W-
to
S
tO CD C0
<D 4J CD
10 -rl Sh
a
CD H
-P
Ph Cd -rl
X-P t)
CD -H C
P< CD
hD cd
"
S3 8 &
h3 CD to t3 t3
< rH 4H Cd CD CDh cd o o to to
o to cd cd& to H ,s3 .S3
< .c cd cd CJ CJB tO rH +>M cd CO o ^
Ft, o co eh Ph Oh
CD
-p Sh
cd O j3
U to
CD CD cd
Ph 10 O
o cd
J3 H
^3 o cd
10 Sh -P
cd P oU Ph Eh
cd bO
^3 ^
o cd
3 c„
-c)
O 13
Sh S3
Ph a)
a ^
CO LAVD
CM ON CM
t— ON H
r— H COVD On on C— ON-3- H o rH r» o
LA -3- H CO ro cm CM J- CO ON o CM fTX i-i
CO
-3 H t— ON CM H t- H rH rH H H
on VO ro t— On r— CM O CO NO CO On
NO H H -3 CM H CO CM IM
O LA ON
On co co
LA O rH
S t3 >CS
Cd H rH
ct) cd
rl 4J
-P
O -H .H
JD Ph Ph
cd cd a)
l-H o o
16
CO f- CO CM OO
CO CO CO o o
ICV ON
CO vo
VO 0\
LA t-
t-
CO OJ o\ [— voH rimw oH
lev la
C\J OH rH co c— voCM rH
-69
CO O O CO t—
t— On r-t t— t— CK O o t—icv_3 IT1o
rH OJ CM 0\ ONH rH .3 CO OH
LCV CO
CM OH H
CO CV)
CO CO
CM rH
no
LCV
-69-
cm lev -3- t— H co co -3 t— vo Ov
co ovco h t— irvOi-tHcvi
Ov O VO H-3--=r ON t— LCV
\D CM J- OvUVH CMCO 1A
-69
Ov LCN O J OOJ(\IO\CMAOOI>-COt--rHOOVOrHH(MMOridHcHJJ
CO H COVO ClHHhW
-CO-
CO H
evi vo
CM LCV
LCV O VO VO
t— CM CM CO
C— lev VO
O CO
-=t CO
t— vo
o o
iev oo69
VO H
CM J-
CO [—
CM C—
coUa-
CM
On
OnVO
iev CM
-3- CM
O ON H CO CO H
VO OV ON-3" LTVO t- CO ov t—
rH H
CO CM
-69
CO COH CM VOO
CM
o
CO
On J- -3- Ov Ov O
lev CM CM _3- LCVVO
CO t— CM CO H H
LCV H rH H
CO -3-
o •
t>- -3- J- H t—
CM LCN CO rH _3-
t— -3-H O CM-3--a- lev CO00
CO CM -3- J- O
rH r-t -3- CO CO
H
COVO
CM COH H
-3- J- On
vo ovvo
CM rH
-69
COOnCM-3-cHLTnVOCOCOVOCOCOJ H IAH COlALfWO rH
CM C—COt— LCV ON LCV CO _3~
vo rH On H o H eno vo CM CO CM -TH O rH _3-
vo vo J- .a- r\j CO
CM H H CV) LTV co
Vi rH OJ
CM
On CO CM CO CM lev O
t—
l/v
VO CM rH lev rH CO
LCV rH rH rH
OV LTV Is- .a- levO On O CO On CM HCO CO CM irvLCV C— t—t—
CO LTV On rH CO
rH H J" -3- -3-
r-t
VO H
CM LevH H
CO j-
CO r-t
CM CM
00
vo
-69
r-C\l Ol 1-CO H IAH IA1AOJOOOCOVOVOCMOnC— vOH
lCVONrHt-rHOV(OlCN_3-
CM CM CO CM HVOH
-69
O Ov
CM -3-
LCV rH
ON-3- r-t O
CM t— rH CO
.^f VO CO
LCN J- CO CM CO t—
-3- Ov t-- O On CM 1— VO LCN H
On On r-i H 00 CO LTV o co CM
CM CM CM -3- CO Ov rH CO nv onH CM VO o (VI CM LCVVO on
69-
CM H CM CO CM
LCVHCOVDVOCOCMOOCMICVOJOCOt— -3- HCOLCVCOC— rH
VOCOOvHt-VOH-3--3-
CM CO
OO Ov
CO l/V
Ht-HVDVD f—
On Ov
VO VO
rH VO VO t— t— t—
lev O CM O Ov
+O OnO CM
LTi-3- H t— H covo rH-3- r-
VO J- CM OV O CO t— covo NO
LCV LTV O OV On CO t— l/V rH [fl
r-\ rA^t CM CM VO CM Ov O r.
•69-
r-t H H CM CM
co o
t-COVOCO IMVO MHdJ •>OOOVJ-OCOCOCOrHt— COrHCOrHOVOOONCMCOLCV
O CM CO H C— rHCOOvOH rH rH
-69
OvVOO CMO LTV
O CO
CO LTV69
O Ov On LCN On
CO CO OV On CM VO
CO CO CO LTV
t--CO IA LCV rH <$. H t~-CO ON
LCN o VO o\vo CO CM LCV t— t-
CO J- CM CM CO 0O-3- H H OnH H J- CO rH LTV CM CO O r—H
69
rH H CM CM
CMVOt-Ovievt--rH_3-OvCMCO
IACMCMCMCOVOiH-3--3-CVIOCMOOnOnHHHH
IAHJnO (OH CM (- LCV
69
-3- CM
-3- O
CM On
CO r-o CMO rH CM CM
VO On -3
-3- VO
H VOH ON
CO t—
CO CM69
H LCV CO
CM CO t—
CM
On
CO
CO ON On oo t— O
CO ir\ OJ 0\VO
COCO J- CM o VO CM CO CO rv
CO VO LCV CO f- LCV ON co co O
rH J- CO CO On VO VO co On OnHHJC1H -3- CM t— On t—
rH H H CM H
vo vo
CMCOCOCOLCVCOOOVOf-CMOvOOnOC— r-OVOOH
CMCOCMCM C— HcOCO-3-
CO CO ICV CM rH rH t— H
[- H J- COCO On O O
co t-
-3" t—
lev lev
Ov lev CO CM
lev o rH co
vo -3- lev
covo
CO CO
t— On
VO
lev
ONCO -3- o VO
lev H H CO -3- VO COCM J- lev CO
rH
rH O
CM CM
69-
LCV o OnH CO O
CM
t-
On
CM
rH VO
I CMO
O lev o lev HO O VO VO rH CO Ht-VO O levov co LCVLCV
J- lev t— t^ ovH H J- CO rH
rH
VO CM
J" -3-
rH H
CO CM
Ov H
CM CM
rH
CO
69
ON rH LCV CO -3-
C— t— J- CM CM
CM CO
VO On
CM CO
Lev o
Ov
-3-
CM O CO -3- VOH CM lev lev t—
rH
Ov CM
CO OvH rH
f— CO
co lev
CO CM
-3-
00
69
CM O LCnnjd CM On
ONH1AH H O CMM J LANt-H 0\COVO J- 1AOVO H
CO t— CO CO o ON CO On CO
CM CM -3" CM H VO
69
rHVOVOt^HCMJ- OVOVCOrH
CMlCNCOiHlCVCOOVrHOVrH
t— C^OCOVOt-OvCMO
CM OH t-O CM
CO-3-
VO COH O
ON CO
o
CO
H CM
J- Ov
CO On
Ht
lev
-3- CO -3 O VO
VO H H _3- -3- V£) COCM J- LCV COH
H rH
•69
H OH CM levlevH
rH
CM
CM
-3-
H
-3-
H rH -3- O r-t t— OV
rH OV
On On
CO VO
VO rH
r-t CM
On O
CD On
cj
H
J- VO
vo vo
vo o
VO
vo
CO t— lev OV t—
VO
-3 H O VO
CM -3- CO
r-t
CO O
rH H
•69
CO C—H
CMO
r-t
CM H
lcv
r-t
C O
•H
u
1) o
c s
a) 3
PC B
c >
r< O
hj cd
a
r. a
v w
cs
-P
t) M B
O c
U V u
ft 3
"d -p
E co <u
S d) rl
VH I +>
co
60
PTH r5
<u
cs o3 ciH +> C
aJ O <fl
> M S
H C Sh o ft
C iH I) -H
Eh aJ nJ !^ 3
LO ft ft O*O •> CO CO <DO Sh r. -d
r)
to
•• (U
CO tl
Jh tH
a"
EH rHO -H
w +>
iJ rlW 0)
CC ft,
c c aj
'H -H
>d "d .
rH rH ^3
•H >H CJ
3 3(fl
Cd pq S
rl
O
OJ • J3
hD CO (fl
Jh bfl rH
(fl tl
^3 (fl CH
O ,G -
(fl
ft s
(U ^ CO
-9 °
(fl X>
rH III
r2
CO 0)
J3 rH
-p
o o
d co
•ri tl H fl
cfl o (3 p
ft h -p c
C -H o oP K EH S
o o o
O-p c
3 COH a) sH
a)p t) t)
•h c a
ft cd cd
a)
"
r?
rH 13
•H Cp cd
(0 C 'rt O -H «H (U
o co
cd ft
-p
a u p
01 OJ c
E ft J)P IS
« -p +>
CO C (0 CO
(> CO OJ rl
C E > oHP C Pj
10 -H
OJ OJ
C0 C rl ^>
<M >H OJ (d
C rH
rH rH 'H H
(fl a) fl «H
-P -P O -p
C oj
En Eh S
CC !h
w o
fl, o
as
E -d
(0 OJp
oj -p ^i u
^3 (d OJ OJS oj fl >
O fl P -HCflSO fi
OJ pi
« O O fl
o cj cej g
17
so
E
c
g
o
-^
re
1
c
s HH
3
CO E
<D
cd J!
o 3
C O
re i/
C
fe C
c
re
5
re
__
ro
C
u
o
CO
3 13
0) c
« re
<u
ro
.a
ro CO
O >lU Si
<u
b£
re
u
u
>
<
00
re
H
CO On
LA
+o o- i iH-*o\ hcvioniaonooooon|coo t— CO H O NO CO H IA CO H --t -a rH co co rH ro ro oo LALa- \o o t—o co- Onco ia tOt-OH H WJ(Oin in on vo h t- r-H NO H o rHONO IA CO t— CO -a VOONON-a- on -a r- t—
in. t-vo H ia oo oo oj t—-a- -3" OJ -4- C IA OOVO o LA H t- covo O H OJ 0O r-i on o r-n o -a t— t— oo
Cvi H OJ On O t— CO On On o -a vo j- h LA JCD 1-- ON OO r-CO ITv f- LTN OJ 00 _3- -a- IA OJ OJ J- OI H 0O OJ vo -a vo
la *& 69- H H H rH -69-
co •69-
VO ro LA
co 0\
ON
J- IT
-a- OJ
O i o H On oHoinocomoh oi co On LA OJ VO OJ o H H t— la oj ^i- co la oiLa- CO CO H LA oj o, t— _aS 1 -3- Hrllf\ t-H OJ 01 1AOJ J- t- VO 1A OO t— ITNCO la on oj -a- t— oj oj co t— LA rH ON OJ t- H ^r \c t-M O m-a \r- OJ t- ITNVO OJ H O ON OJ OO OJ 0O OO iH H CO On co 00 ON O r-<\D t— VO J- J- OJ CO LAOC
_a3 oo -S-0O-H/ONOU-HH0O m_3 OJ LA H On oo en on o ia h VO VO IA OJ J- On t—H H IA OO C- OI _a On On ^O OJ H -3 CVI f
o
HM- -69- 69- -69-
OJ ON
CO ON
CO
CO H
t-Ei oovo On ia O COOJONOOJ^tCOHOO c— oo Hir\t-H -* t— H ON On tA J VO LA CO LA ON LA H -a LA LA HO t-
I f LA OnVO ohojooovoonvohvooo j-coooh t- o o O H oj LA-a- o H H o On la t— Ol J- o voH o OO OJ H CJ J 1AH 1- OnONVO t— CC VOHt-t- OJ IA CO VO OJ co t— h c— -a O CO OJ CO OJ OJ r-t r-
^ vo
OJ OO OJ H OO OJ OJ O CNJ IA CO VO NO 0O 0- t- t— VO LACO CO On co o H H OnJH H J- o OJ OJ LA H oo vo -a- r-i r-i CO
1
•w- •69- •69- •69-
fa
On
vo
CO
t—
vo
o LA
o OJ LP IftrlO voojirNooj-ojcooJt— -3- ON cu ONCO OJ t— 0O H _=f O rH H t- CM OJ 0O CO r-i Cn LA t— oj o on
w I c- t— i-l NO vo t— vo j- vo vo -3- ovo ON IA CO H 0O ONlCOJ- LA OI 0O la on On t- H t— C— ro LA t— CO CO H t—o OJ OJ co lAoncAVO oooaovo OJ On H OJ -=t VO LA OI t— LA rH VO LA ON t— LA CO t— CO H OJ LA CO ON
COH OJ OJ ON t— H OJ H CO t— tA O ON O CO vo LA LA VO VO LA t— VO CO CO H CO CO H
co o OJ OJ LA H oo VO -a- r-i OJ H OJ
-69- -69- -69-
-69-
o OJ
+O r-
OJ -a
CO On OJ t--a-j- oj f-j-j-vo oo H H CO OJ On OJ VO LA H 00 <-{ 0\ o oi on o ooLa- vo vo _a o VO OO CO HO H oj o vo omojOJOoaooNONVO CO On CO o vo t— OJ J- C— On OI cvi -a vo co vo LA VDJt-O co co o -a-O OO vo J- OOLTNO OJ-d-J- ITNJ- LA OO -3- VO OO rH vo c LA LAVO CM CO CN oo o t- -a H o oj CO VO LA
H H H COJ 1AOOOCO OJCTN oo oo oo o la _a LA OJ OJ LA t— t— t—-a vo t— LA LAH OO OJ H ~=S LA rn VO H CO CO LA ON On H H C— OJ CM VO H co oo t—
69- H H rH rH r-| rH -69-
-69- •69-
OJ oo
On
0\
CO CO
ON H On OJ O OOOOHirNHCTNCOOJ tAVO LA OJ J" CO -a- on H -a ON-a CO OJ H ON O OJ H O LACO -a oo h o
1 C oi vo vo oo\H tnt-mco h to [— ON vo rH o la 0O LA J VO CO LA OJ ON LA LA oj ro on J- co LA H ON LA
o O OO OJONVOONOOJ-^f- OJLTN OI vc On oj c— vo LA OI -a H IA t— O D— H H H VO ON r-i r-i On On t—
LA
t— H ONCvICO O 1ACO H u\ OJ ON vo ON rH CO VO vc OJ OJ LA LA On OI OJ O VO H CO r-i r-i
rH H CM CO On o o LA O COH VO ^t r-t LA CO LA
•co- -69- H H
•69-
H -69-
LA
On
o
00
OJ
OJ
VO
_a
on t-CO VO ITNVC ooHoocoi-liriHcoOJ OJ la J- on H on 0O H H C vo co -a ON-a oi oj t~ t-JVO UN CM H CO LA
1 _a o oj vc fOH 0\OJ <M HJ- CaJ CO CO 0O OJ LA O OJ ^t On vo o c— co oj -a vo r-i LAVO ON O OJ O CO IA
co o t— vo J-OOOVOOOH-H/OVO o c— co lavo j- J- CO LA CO OJ LA On t— LA On OJ COVO H H ro o on
a oH ir\ t— OJ LTN CO -a- VO HON IA t— COCO H -a on co h H OJ -a O H O H O CO LA LA CO
En H H vo t— CO H LA OO CO CO r-i IA 00 H -a oi oo
i -69- -69- •69-
-69-
J CO ONH ON OJ ooO On
CO j- O" 1 r- LTN r- CVU-OnOnHOJOOOCO CO o On On O on t- ON H r- oj oo LA O CO VO OJ VO ON O ON CO H H t— O
1 vo t- H VC ooojou-coojvo-a-o -a- c H IA t— OJ t— OJ t- CO OJ LA LA OJ VO r- r-i m LACO t— LA O 0O LAM o J- -a- ^tirNcoovooooot— oo OJ r- t— O OO CO On t— -a o O H VO O LA J- VO LA t- rH r-i J- O
Eh .a-M oo -a- h on c— oj oo oj OJ t- J- CO 0O rH co .a- -a- oo_a co vo OJ H t— o r- -a-
Is H -3- -J- LA r- -a IA LA H co oj 0O H OJ
69- -69- -69- 69-
g vo o
ON H t—
fa co
ro H t— ON O oooocovo onOJvoco oj C— o r- o oo o LACC H OO LAVO H VO On t— t— On OJ On la ia H o o -a-
a l -a _a ONVC C— O CM ITiOO CACOVOVO LA CO ON t— OO O o-a co H CO O CO 0O0O oo on o co -a oi vo t— H -aM o OO OJ oovooocoonj- oo t— c— LA r- o o oo co CO t— H 00 H LA OJ OJ C— LA CO VO OJ CM CM 0O H LA
P
vo
C\J OJ H CO VO H OJ ON LA t— OJ CO H la _a rH H OJ oo-a la LA LA LA H H IA
o oo oo -a- CO J H CM H OI H c-\
-69- -69- -69- -69-
ON
LA
oH
LA
vo
OJ t- vo vo o VOOOVOOOOLAOnOJiH o o HJWO t- t— H CC H On O VO 0O O On 00 OJ LA t— On on t— co vo
1 oo VO OJ vc O [— OJ OJ t— -=f OJ ON oo o t— j- VO OO CO H H la ON On on ovoiaj vo oj -a cnj j- co ro -a- co
o OJ OJ OI 0\WVO lAt-HJ H H OO O VO OJ t- t-vc On On o vo o oj co CM CO OJ r-i r-i o vo t-
OO » «H OJ VO LA r-i H [— NO J (OJ CO o cc o H OO CM O 0O On H CO la f- On
OJ OJ OJ o oo CO H H H
-6sh
: :
<p.K 6=h «= 1-
cfl
0) •
to •
a •
cu •
ft • K CO
>•! • b faO
to CD • tn e a
01 ' •z M -r •H
M
• CC
tn • tj G E G
o 3 • cu •H !- M
cd o • cu o tn C CC cd
CD • cm a o 6 V M 4 CU
<u • a -p § : >c
a o c to 4> V fa 1 cflH t) r- c m a Cq tn CU •H rH a to 4) -P 4 <cl E CU +- •p
>Q g .e s 0) 01 i-H • <f <i a > p •69- 1= a tO -H f-
a p
4)
-r E c
c5 Cd CC s to H • a fa h o o cu § p e a cuH H r- < CO P< a CU H -p t 2 -o 3 U to 1- •p X 41 H +- 3 !- G E
CU 4
BH fa O -H 0) cj cO tn a K -P CO >d te CU jp 4 •H o ft CO -rKiit to CC cu•rt iu -7 c d ft cu w -p o aX to .H -H O th- W cu cu o c ft tn c 4 o G 4 e fa5 of-P H 4- EG UJ rH fa !h C e u >- o 4 CC H E •p 4) -H E eu O 41 It
v—J \J >o fa <IH 0) CD C g Pi H Oft? a o c ce c CO ft 4 M o >> fa? E G
cfl E Ph S 0) a) t3 V ra c p O 4- o c s -P c CU Tj hO cO C
r « C O S
1 G 4) r- CO CC cd
CD I i-l c +3 >d >d ft ft th. cj cu c
O X C 0)
m cu d a <n i
S -H -P « S 4
•H C >-
•H XI f s •H E CO tlO to -r G E a
n a E rH
D Eh rH (8 CO
K CO CU -P CU + pi ft-r •H D'H 4 cu x! a -p g cfl
•H <i_ C H b D ^1 M » CO O 41 C ro cO rH Cm -p Cm o o co o a S -d d
tO nJ -p E ro -h O O 1 J Eh M Sh ^i Cm +- 3 <m ? to O X ct) O X El ^C! 3 S- E G 4)
Cfl M0- *!—c 'r o -p w S A! 0) C r- H M O to E >d 1 t: H 4J v
<t H <M CC
•r) T3 m a cfl S, o tiH Si O -C t3 cdg c 1 <M 4- tj o o -p O S pq T) o |j a) "<h Ct o c c CU CU 4) CU cc G o
•H *h o a 11 C tl C O £3 W S3 > CO O O E
pg co -p e a
<; to o m cu b
m O !- H cd O c to to ft to c CO O H m E CO rH H cfl
J i o f- PC Cm -h C CO +> 03 0) ft a f L, o tn CO cfl O a) ^a -p cO ft cc a cd
cu « ) tn <! ij'rf M 11 OihmHi- D 13 10 r- X fl J3 r- G -P ?H -P -P Ei
bflj: I CD 4) r- [JHHj3Ol)'C)d3«)0)l( J t) 0) -P » 3 ith 1) > IH flH CO CU .H 3 -P (0 cc
S Ch £ < J2 41 CC CJ CJ & O CC x! cu -M S E
to > ft M S-
O .H •rl 41
SI N U T lJ-H-Ht)jQ><CU>CO-P-P-(-QOSoJaJaJcDvHCQOC S o E S OH +•R co co c H M 10 M +-3 3 cfl 3 C rEl P < ft ft1 -HOC CO cd G cO CO cC cfl cd a)
pi tc i V) < xs i fi cr ft s H E- h= H H E- E- fi fa 1- t. o > s fa pt fa c ro E- P- p- c Ph t- CJ r- o fa u ij CJ o >
18
BO
p
n
fa
bfl
o
a
C
s
c
'co
14
o
o CM
<u enW r-l
•o S
c c
CO aJ3
•o c
B|
tfl
v x/x
5 °3
oi c
r a
H CO
U c
.5 §
« 60
co >»
a -a
oM
co
u
OJ
>
<
00
co
H
in invo o vo
on h h -3^ cm t— COVD ON i— onLo-ir\co t—
mco rH CO CO
rH OO CJ t—
-3" t—o t—
rH
vo o
CO CO
rH H
in
in
-69-
O H O\0O O
VD CO t— rH VO
O <H
t—
O
m r—|co
J- on o
rH t— in on on
rH on eg as
-69-
CM VOO CO CM
j-
On on
rH rH
ccm
.3 co co on co t— egonoon
CM_3-ocMO\oncMo\onrH
' J H OJ H 0>nj-CO
\ H -=t owo oncovo
CO CO t— mcO J- CM H CO m
in i-< oovo on VD -3- -3- VO t—
on cm -=r c— cm mco Onvo :
rH H j- on CM On on on t— voH rH CM H
-Jf-L'-COHIAIAOOMA\0nt— rHrHONrH_3-ONrH
-COOnoOVOOONONIA
CM VO On rH H VO CM
on_3coonont--CNmmcooo
OCMCOlCNON-3-VOOONrH
rHCOOnoNOOOOt— rHon
OnCO-30nt— COHt— rHVOCMlAlAHOCOniAOJWrl
covooNonrHvoonvoon
CO t—
t— ON
_3 in
on t— vo -=t
On cm o ot-O rH CO
in_3 CMO W4
co in
rHVO
-3- CM
-69-
co On co
CM CM CO
CM
-3-
H
-3-
o CO
rH r-{
COVO
CO t—
COVO
rH cm on onO t— CM t—
co H on
on co co
on oo -3-
On -3
In ON CM lTv-3- CM
rH -3 rH OO rH t—
O NVO HIAt-
ovoH ON rH j- on t- rH vo
VO CM
rH OO O
on on cm co
rH -3 rH On
onvo vo
o t— on
OO CM in
CM m
o cm on on onvoJWH rH On on CO OnCO CO-3- t-
ON CM
rH H
-69-
m O r-\
rH rH onH
ON
CO
H
rH o co on co co
o CM
CM _3
CO o
t— CO On.3-
-3- CM J- CO
vo on j-
O O On
t— in in
on in
T3 o
c o-
a -p
DQ
tl CD
<U >
CO tH
P=H rH
t— t— ON CO ITN
VO -3 in VO CM
VO CO
J- VD
co on
CO -3-
in
O OO rH CM rH
rH CM rH rH
CM O
rH r-l
rH
m l/N
CM ON
rH
O
on
H»
OAOJ- O IT.
CO t— H CO _3 ON-3-O VO CM ONo o ON
rH on j- on cmH CM rH rH co onrH rH
rH
LTN-3-
on o
rH rH
O
CI
-69-
o- t— VO vo On
VO VD VD ON O m oVD-3 rH COONVO onCM
o on onvo c—H CM H rH t— OnO-rHH
ON H
CM OH H CM
-69-
O in CO O CM
vo on_3 on co
O in
CM on
in in
On c—
o
M
on in on cm co
CM CM CM
C— VOO CM
H
t— CO
On r-lH H
ON
rH
-69-
VD O -3 VD J-
t— on iTvoo on
rH on
cnvo
CM _3O -3 COL-.
CN-3- t— -3" ON
CM CM H •-i oO CM t— l/NCM rH
rH H
H
69-
-p
o to
p +>
TJ CO to
o o c
^. o t,
ft
,r,
^
E «i I)
)• II h
o c e
o
<u
p c) d
rH -p g
a) O 3
> Eh S
CMO-3-rHCMtrvCOCO-3-ONOn
VO-3-rHO-3-VOOOt—J C1H
on_3 on_3 irNi/VrH onvo
COHCMt— COCMlACMt—
rH H rH
-69-
cot— onvDVDCMaooncoonco
vovocMVOonont— vovdcm
rHONOOn-3-rHVOrHt—
ON CMCOlTvrHCMC— on
l/N. t— J- t— CM l/N J- ONOnCOI/N
onvoj- t— vd ovo onco rH
onvovocococo_3 oncM
VO H MrlVD lAt-J 1AJ W
rH-3^COVOl/N.Ont-rH0nrH
-3-30VO_3-3J-rHON
l/N CM rH CO l/N J- l/N rH l/N.
-3-VO-3-COOC— t— l/NOiC03 H OvH^rJOO
r f r r " <- r
CM H CO CM H m H
•69-
vocoiAonon^ro-rHONH
onvo ovocoj- CM-3- c—
h
rHonvot— oni/NooncM
o u
O NW -H
Eh HO -rlW -PJ !hH 4)
P* to
0) 0)
rH
+> P(
G P<
(U 3
<u fl ^
ft ft CO -H Tj
3 3
ffi pa
a> 01 0) ."
c c c •H
•H •H rH
^ .G fl o
C) <l C) in
at .1 Dt 11S S S O
_ cu a)
s- t; — ^3
aj Jh
O ,C O
o ,o
ti to as
O ^i!H
,o o -pd ,Q C 'm
ri ll O O
c) to
•ri t)r! ,t!
cd cu a) -p
ft t< -P G
G -H O O
P SB EH S
On Om o
CO -3"
CO LA
On CM
C— in o t-
t— on o cm
CM OO H -3
H O O
co t— on
CO -3-
c— c^>H3
-69-
CO CO ON t—
.3- H CM l/N
t—|CO
CM t—
VO IT>
J- CM
rH CO
in CO
oo o in on invo vo
OnVD on
on rH on
o vo on
o -3-
ON m
on
69-
co -3- in
CM H CO
en
in
t—
CM OO VD
C- O
in in in CM
-3 t— o vo
CM CO rH CM
vo cn
o in
o t—
CO -3"
in Hj- tn^i
t— O
CM H
-3" ON
in o
co t—
CM VO t— ON
on on rH in
ON O -3-
,
t— VO in
o On on
o -3"
-3- CO
-69-
t— in in
o
r-l
CM
CO.
rH
n cu
CD U
> o
G -p
•H G
CU
M >
O G
> *
o o
O +> G
3 CDH Cl Ih
d
+) t3 TJ
•rl G G
ft ai cj
a)
U rN»
M 0) G
G G -H
•H 'H ^
C flH
•H O «H
ai a) 3
E 2 FQ
^ CO CD G
ft CU
e
-p -p
•H CU rH rH .rl
() 3 as ai ,g
[ I rH +> -p o
aj o O ai
> Eh Eh S
CM OO CM rH ON CO
CM VO On en rH VO
j- co j- on on on
c— invo onvo en
onvd -3- on-3-
cm on H rH
WHCOJJO
in t-co t— o O
Eh G i
s a o
w a .
o g , d
^-t to aiM 1) ft
^ h rG
cu co
to
aj
cu +>
ft G ,a ai toO !h ;>, cu -pK O Ofl «O O 02 5 o
d fH
G rl
U ."
CI) >
--
a)
-p
=1 -p
O o
~aT|ial
19
fa
>>
I-Q en
O .w
L
rt
M
• -<
1 h—
(
tO
G
<u
4->
m 3
..-i
o
C GO
rt ID
C s
fa
a
T3 u1>
B
rt H->
S-.
t/1 O
£ 2
3 b£
<u c
fa
rt
r/f fa
in ^
O oU to
i) T3
c3
u
>
CD
N
< to
1 >N
J3
o>
rt
H
LA H
+O r-
H LA
HftO -=frHCMOfOLACMCMt^ vo t— o\ OO t— vo J- CC H r- -3" CO CM VOHOVCOOn OOt-t- H CO H LA H
-3-^t O OvVO xt xi xi OOONOt— -3- t— <o <3\ kD 0\ fO O VO H CM 1A i- ON H H _3 CM H H On rt CO VO rt t- H LA LA
to vo 3 COCKVOLAVOtOfOH-3- OiO f- t-- LA-3- -3- ^t H co ON VO VO CM VO O CO CM CO LAl_3 r-i ON
LA-a-ONLAfO-a-fOrHO. t— CO O LA CM On r- -3 CM CM CM CM VO LA t— LA H CM O I— o
r-l r-i H t- CO LA CO CO r- CO On H fO H VO CM H 3 H f
0)
-t»
-w- eo- »>
COMO CO CO
S3 ON H LA
a LA
CO
to h O0 H ON CMfOCMHLALAHCM-=f LA LA CM H CO CO On-3 H CO H t— CO CM CO O CO CO LA LA ON CO CM JCOO\
(J CO l c LA O LA .Q x> X) rHCMLAOOOt—COVOLA -=f CM CO CM O rH H t— O t— H CO O LA to t—NO CM CO -3 CM CO C— CM LAH 1 o to to VOOJ-VOfOLACMCOCK t— 00 CM CM CM J- H CO LA LA LA .3- t—VO LA CO CM O O VO On O CO
VO VO
[3 m CM tOfOtOOCMCMCM H O fO H t— -t O On r^ to (O H CO CM O CO O VO CM CO LA HH H H LA CM CO CM VO CO VO CM H -3 CM CM
w
M
EH
1
H» » •Cr> <r>
o
CO b- H
o\ H VOP LAM C\J IT i to H ON fOOvcOCMO\HCOLAC— CM rH H VO CM J- (O r- H On la H VO -3 LA H O O VO CM H LAU3 ON CO ONO 1 (T vo cm la xi xi xi J\D JVO tOONfOJ- CM VO CM J- CM Os LA H LA CO OH H CO OV-3 CO O rt O LA CO LA VO [— LA
CO o CM CM LAVOCOVOOO LAt—VO O LA CO VO VO CO CM VC -3 LA H NO ON O LA LA CM 33 3 tn VO CM VO
oo r. r, •* r, t. r- i, rl r.h
s
H CMCMOOOHHH O\O\C0 OJ- VO VC CC CO CO H t^VO H t— rt VO -3 CM CM LAH CO H -3 CV -3 " H H CO H CM H H
>H H -«r> -CO- •CO- •ce-
« s
5p
O
toH t—to
00 o ON to o J-J-tOHOOVOLALAtO ON t— CO CM CM CO O H H CV CM CM j- co co vo i*- On la h t--3 t- C03- CMH 0" t— j- vo XI X» XI VOVO-3- 0>0\LAVO LAfO VO O fO CO ON to o to CV CO-3 t— LA J- On LA LA rt CM ON LA 00 CM vo VO
1 H H rHOOOOvCMCM-a-VOCO LA ON t— -=r vo ON CO CO J- H LA fO O CM 0\|VO ON -3 VO _3 -3 O rt
CM H ON 00 H H rH. VO tOVO J- CM t—
J
_3 H H H t— -3- LA T CM 3" CO OH
CO H CO C\ -3- J H ' H H H .
•69-
-w- -w- -CH3-
H rt
+
H 3
03 o t^ o iHtO 1- VOO\CMLA_rtt-OLA_3- HO to rH VO O O CC H On H -3- LA H VO J- VO t- I— O 3 VO CO O CM LA3 t- OO LA t— VO 3 LA t— CMH-a-fOrHVOCMO O CM COCO J t- CO t— CO ON f-K> -3 H O O NO On CO t- H t—1 LA CO LA
00 3 to H CO 0\0\l-(D t- t— 0OCMCM CM CO VO t— ^t VO LA CO VC CM H J- VO CM LA LA CO LAVO CO LA|VO 3" LA
fOJ-LACMfOtOCMrHCh CO CO O CM rH LA t— VO LA LA CO H ONVO LA On On LA LA tOVO
CO rid H VO CO J- to t— CO CO CO H CM H NO H fO H CMHO
B
H» 4f> -W- 63-
o
o CO LAH H OS
to
co a
O CO
B VO l to t- H O H t— W CAtOHOflJOJ CM CM \OJJ4 t~- LA H ON <D r-i H O On CO t^Ut t— LAVO H ON O O ON
la i 3 OV fO [— LA fO 0\ CO LAVO CM00 (O LA t— VO CO O ONVO O CO -3 r- C CM LA t— [— t— CO LA|-3 CM CO CM 3 CM CO CO 3"
o CM CM H H_=f CKVO f-J-J- ONr-1 o-a UNJ CM O fO CO VC CM VO CO H rt CM LA hOCOJ O LA3O vo
EH B cm CMfOOOCMCMCM to OnJ LA (O H O I- CC LA LA ni-oo , 3- LA CM CO t—3
« H r-i H H ^f C\ CM CM LA CV LA LA CM H J H CM HO EH to- •OT- CO- W-
fe 3
HO
CO la "
to
o
o
to
ft CM cr i t— 0\J o tooc J-fOOCMLACOOvVOfO O tO VO CO O On CO CC HO LA CO CO t- H LA ON VO t— t-3 3 VO CM LA
1 VO pH t— t— LA H VC 0\riOMh VDCMVO t— H LA On OVVO O to fO H CO ON fO LA H 1ANC CO CM CO LA LA O O LA
>H Eh o CM H H COOCOCMCMCOrHCOCO CO ^1 CO CM H VO O r- vc o O On-3 J- t— LA LA ON rt 3 O 3- O
to
u
oo
| H HCOO\OsCMrHCM o HO OH CO r- CO t— H VO VO VO r-\ LA CO O t— CMrH -=f CM CM CM J- CV -3 J r-i to H CM HO <*> -W- Cfl- •«-
O H
On
C—
o VO
H C LA fO t— OnVO 3 fOVDHtOCMOsCOLAOO VO J tOVO CO H CO oc H VC VO On LA t- CO CM O CO CO LA ON O O rt 3-
1 3 J- to t— to cv CMCOOI-H-3-COCMCM-3- LA .3 O CM CM On -3 C vc On H CO CO On la . LA H LA LA OO CO J- LAO H H r- OfOHtOf-OONt-O COCO VO CO CM LA CM r- (— t- CO LA H H CO a LACO CO CO O On On
HCMCOCOHHH CO to t— -a- t— co ,3 t- t- H VO CO t- '•: ON CM CM LA lAt-
fO r- H H CO CV to CO H H
HW
1 •
«9 83 «
cu
Pc
o
rt
P)
to • 01
u •
Ph
& : to tobO hO
1) • to e; Pi
t: p +- hO -ri -ri
p X! X to • TJ a a a
to a M b ) pi • 0) •H p P.
tu •iH 'r- O • o; O to e; a a
h i) a 1) • <H a O V POD
a a 1* & -P c: • t a o p tO D IT h D al
d 13 i- th »c: a L0 a • <! K to U
< a >
ri H a I Cfl tu +> 1 T3 e B+i -P
3 t 11 1 S <a u rH • * -P W- E 6 to -ri P
P! P
11 'r c e;
H cd a rH f- a to H • w P r°
O D @ P 41 11 CJ
cS H r- rd rr; < <U P< a U rH -P T. PI rl to P • HJ X tU rt 4^ P P e; a a
-p Pi C p N O -H <u o rt to 1 W +> rt TJ t/ tu -p 1 • 'ri O pH CC -rX -P T. tO K
CU CU
o 1) £ u pp C 3 p< to -p o i
X tO -H -rt Or H D tu o c Ph to PH >H 1 O El 1 a M M+> H 4- ig X! X K 11 o< PL, rH C S rH P o H £ -P 11 -ri E 11 O o a) rt|Q H <H 1) D c e Pi
co p; 3
O ft? a O p rt C to Ph 1 bO o >3 u c c
rt e 3 » PL, S ii rt tJ 4- O 4- o C g 4-> C. tu h bo ro c
!> tu C O r<
H So r- a d <sj
(u £ H C B tj t p t) t) PiPit) tl n c a -h -p p: a i •H rO -r •ri C rt bo to t- § e Bto a e h a) a co
rH rt rt
o x q ii
u u 3 a <h i
Sou •H fi P HJ 11 + Ph'i- •HUH 1 tU X! 1O O CO O K•H <p fi «ri 6D • O C. Eh b in L, ^ cS CJ 11 c CO cd rUHHlil a h H
01 ai -p E WPP CO •H CJ o 1 ? EH M Pi X! <H 4- 3 <H P to O X rt O x S rG 3 <<- C P3rt nj ajV <ri 'r > T3 "C O
rH bD Si
AS 11 PS r- W A! O o p: TJ 1 T i-q u u
< H HH tt
rt rt y, |f rt i>s O TJHP? O T.a c <H 4- O O C U Cl O O -P O K P5 rr) ci S rt <M 1 o P! C <U ID 11 tu CC
rt H H•H <h O a U f* % <D C <u C O c to fi > CO o o gk d -p a a
<i tO O rH 1) b
r. O P H rt P tO tO PL| CO CJ tti O H rH P
Xl -P d Ph CCt- O P P< P
* s <H >H C rt -p rt ii P PJ Ph O to rt rt O ri rt rta> a i to
E" "in ^
Tj 'rl rl tO (OfnfHHr-HHXiOtU'rJDPQJrtff 3 S tO r- x; xi x: h P! 4^> Ph -P -PbO X <L> <D r- ^ jt) d +i m 3 itH <U > to XI H pQ 0) -H 3 -p rt ff
a^ < x; u k o o xl cj a! * { H fi E O -H -HC § N Ph -r •rH <L> >-
a <li c
(J •H-HOXl>< <U r»<n +:'+:> -l-OPrtrtrttL) -HCCOC t3 CO H 4- Pj Pi tO Ph -Ppi pi rt p) o to > Ph P< P X> Ph PL,d p •ri O C I o a a H rt rt C cd ^ td aj c: rt rt rt
1 ct : cr < te- e P P R cr PC : E- K r- r- H E- t- p5 Pi- ^ C o > i ft. pt. Ph C 6Q l- PL, n C Ph EH CJ 1- c l^ Ph J CJ O
20
re
Ed
u
reQ CM
o2
8.2
SB
re 3
- o
g-g
£ re
in c
<u -
> <u
a js
i—
i
+j
M
m O
*->
75 2
„,
O C
Ml +j
C re
-*-» w
re
,_
,
u o
Q.C/3.
o T5
<1> C
bfl re
re V
1-, N
0)
> 00
< >,
1
-Q
re
ON
.—
1
u
ja
re
H
C\J in
I oo
o
iH rH ONVO
or— t— m
rH H rH
C S3
id si
<H
c oH C
t) 'H J< J)
rH J3 O 3
•rl O 4} rH3 01 a Of
Sh c
C 3
•H P
cfl <U
bo
_
*
CM VO VO -3 COO O t— m CM ON COO m
-3- inO CO 3
rH rH -3- CO C—
J- oO ON
rH
o oo
o vo
CVJ rH
rH
co
ON OnO '
CM
rH CM -3- CO NO
rH O rH t- O <-i
in
OnVO
VO rH
vo
-a-
in
CM
in 00 OO CM CO
rH rH VO VO rH
rH
CM VO
o inH H
-3 ^3-
VO 00
CM CM
o
00
0O H rH
rH ON rH ON
rH CM rH
CO ON CM [—O ON rH O
rH CM CM
VO ON O _3HH -3-00H r-{ CM CM
C— on in 0O rH
VO CO t— 00 CO
O CO
invo
CM -3
00 H oco
t— r— o cm oo
m vo vo ooH
ON 00
o ooH H
On O
-3- in
CM CM
1
o o cho h
ft 3
tj -p
S (U <u
S 11) !h
Vl I +>
c a
<H O (U
O S3 6
u
0> rH 60
3 cfl a!
-t -p c
a) o at
> r-i S
OVOmCOPOOCMOOI>-rHrHONONOOONCOOCMt— OOrH
C— rHt— OCMOt— inO\
1AH OOONinrHCMONin
-w-
VO incO 00VDCO CM -3 E— CM VO
Cnvo inooinoOrHinCMCM
lAt-OI CM W<0 r-NOO
0-3 mo LAH i-i\0 VO ON-3-
-3CM-3C— rHONCNC— COrHincoco hjvo j onvo
rHCOVOCOCMCSNOOOCOCOOO
VOt— COCMONONOOCMVOrHHJ oo c— o ON CM oovo
O CM
in in
o
CO
o
ONO
CM
in in in t—
On t— CM CO
VO rH O
rH On in
r— vo vo
cm in
no
O
CM
CM OO
OO OO
on
CM
CM
-3
00
t— vo o vo
co o invo invo
0O rH
vo .3
C— CO
inco
CM CM
0O ON
H
in
VC
ON
'.'
in
in oo
CM rH
-Cr>
O CO
CM rH
CC
CM
r-i
o
c:
O ON O in t— oo
in co
On ON
CM O
CO O CO O -3" -3
rH r-m J J t— VO
rH in ONCO -3 ON
CO CO CM ONVO
cOONOrHCOONOOVOCN-3
voinr— coovocmooocjONOCOinrHrHOOCO
0OrH0OVO-3rHCMON0O
-69-
H CO
W HOWCJMOOHH3COONVOrHCOCOVOint— CMH t--vo _3 vo ONinino
-3com_3-vot— inoocNcocMO ONON-3inVOCOin_3 r-\
COVOOOc-HOOVOCMOrH
COinrHOCMrHrHOOOVOCM
rH ONONCOCOVO C13 t— rHOVOVOCMCOt— rHHrH
ft tfl
01 a)
t) -H
rH
-P ft
S3 ft
<L) 3
U Wft
c u o a> -h
cfl u
ft ft
cfl cd g
TJ ft Jh
id !H ^3 C
a
QJ (U GJ
r-t 'H -H C S3 S3 tH 13
O tt)
- -flh
so <u a -h
Ih W)H 43
(J Ih Si
43 O O
°
-9
10 a)
^ 43 rH
O -P
43 S3 <n
CIS O o
rH £
•H rH
43 43 43 O
O O O 10
cfl e! aS cjS 2 2 e
to
•n IS rH 43
<d (U aj -p
ft Sh HJ 13
S3 -rl O ODSBS
OO J-
VO t—
CM VO
o in
vo o
oo in
t— in
-3- ON
ON oo co on in
-3- 0O ONVO
in vo vo
in o
00 CM
oo H
CM -3
.3
rH
CM
in
oo
oo
CM On O col
L.'N o H
vo rH in
m oo ooH oo -3
rH
o vo
vo co vo
o c—
t- ON
CM O
o o
t— J-
CM CM
ON-3-
CO ON
-3 VO
o On
c>
o
cu in rH
ONVO CO
t— CO
CO CMH rH _3 COH CM rl t—co
rH
CM in ON CM in co n
r-\ rH (M ON CO J-
-3- C»l VO H rH t-
13 CO H o 00 oo
rH rH rH CO H
O CJ
-y a3 D
ai <h
S3 S3
cd id
4^>
o G C C -h Vi v<
O -ri -H -H 1J Op S3 43 rH rH
10 S3 -H O -rl tH ID
Cfl 3
M ft
P
S3 U -P
4) Q) S3
S ft a)
e
«i -p -p
CO S3 to
> a) a)
a E >
rl -p a
g a)
H rH
03 0)
-p +J
ONVO CM VO O rH
in t— h vo cm in
t—CO CM ON O t—
vo in vo co o
rH m oo h oovo
co oo on t— o
CM r-i CM 00 CM -3-
in oo on-j vo
irJ to
S3 S3
cd ai
tU +3 Sh
S3 43 cfl a)
!h S «> 43O O 43 -P
otflSo
Sh to Cfl
w> o ft
ShH OIJ
rH K) S3
Cfl Cfl
to a) t>-
r. 43
CD
!> rH
•H rH
c <:
ft S3 43 cfl toO Sh S D P
CC o O 43 a)O O M 3 O
rH 43
H n
c d
SH cr)
u >
43 CC)
3 p
O o
21
c/i
s
1-1
co
ta
>»
i-i
-*-'
3
O
Oh
T3
i
co
CM
<u I--
CTi
*->
H
m I
U (/J
o
<4H r.
<U
<D ^zj
pq HH
R
"J-. i«
o u
n
>» M
u 1
co o
h in
£ TD
3 B
<Z> CO
C
co
i-i
<-> XI
n +-1
CO
r
I-I
o
to
2
-o n
c
co
co
w «
d __,
o
00
T3
CO
<*>
H->
<1)
N
O
>>
(U -QM
co
C
OJ
>
<
1
1
d
CM
D
_a
CO
H
oO H
UN OJ
o\
-3- o\
I NO
oo on
I -a-
o
vo
CM oo
I CMO
t] ol
•rl <M
tn
<Vh
a oH
Sh
<U (!J
b0,o
at |K B
H UN t— --* 0\ UN
t- ooco on ooco
00 OO ON C\l rH
hh mo\« iAr-1 j oJo ro
\fl CM IAVO WOVD ClCvlVDCO
coco t-o iaiaoo ro i~y^ <3s
(<WCOMJ4 H
VCOHOI
onvo CO -=f
CM 00 vo t—
CM t—
UN H
-ta-
rn H
t— CO
o OO
un o c— ,a p ,p
CO J us
CO vo
O t— CO £1 JO fi>J OIA
J- 00
ON 00 O O 00 H
UNVO 0O CM H
CO VO HO\
oo i-l .H J- t— vo
vo ov oo t— cm
UN -3- CM CO
Ol H 1AI-H
ON H -3" CO CO H
ON t— CO H -3- O
CM CM CM VO
t— t— O 00 o\VO
CM ON CO H CO
CM H O OO
c ,a
crt 01H H
rH
cu HH
-P
P5 c
Cd
-P C ,Q
<h -h a
<<-< -p 9
Ch O cd C
O >H
CU CU H w <m X
n ^ -h a <U Jh
•h o o <u cu o
ra < co w cq cl,
CU cu
3 3
-d i3
o o
f-, u
Pi Pi
OiCOOJ
UNCO OOVO
VO t— C— 00
H H t— t— CM
UN H O CO VOCANCOJ- t-
ON On
UN c—
CM H
-=t t~ t— vo
UN O O UN
00 J- H VO
-3- un
CM vo
UN CM
on oo vo -a-H H
-CO-
oo un in h or
CM
O CM
CO J-
Ov J- iH
UN OO
LT\ UN
On H
co mh Wco rorojj-
00CM0N0\-3-V0CMLP>O
VOU-NOr-ICVIVOOCOC—
-3-OOOOOnCMCMH 00
VO ON
00 vo
ON LTN
OJ 1ACOO t— On CM
On J- iH t—
oo u-\ onvo t— j- onvo t^-vo i/N On On c^ 00
VO rH CM 00
On J- J- -a-
oco Lrvj-cooNOOCMoo-a-t—H CM H J Cvl t-
-co-
t— oo u-\ CM t— VO OO ON CM
OJ J CM o\o rooivo H
i-Hf- CMONVOCOOt— J-
VOVOOHirvVOCMHCM
CM H 00
i-ICMCOCMr-ll/NOOONO
HCO J J HCOCO 0-3-
ONONVO-3-CMCMLTN-a-CM
VO JVO 1A
On O CO CO
VO-3- VO -3-
ON LTNO CM
t— On
C— CO
VO 00
-ta-
rn t— VO4H WClOVOIAVO 1AO t— t— CO 00 VO
-3"
-3 -3- ON-3- _3
LfSCOLrN_3-COrH-3-00irN
^t \D ^t LON t— 00 t— 00 VO
LfNi-l CO 1- IA d ON H ON
00 00 H t— 00 00 Mt—
CM t— VO O On-3- 00 o On O ONO r— VO f-\ CM H oovo o o t—
t— ocoi^vot— oonh|vooo
<v #1 r, f r. f f
CM CM ON t— CM CM H
VO CO
J- CM
CO [— 00 t—
r-l C— M H
vo vo c^vo
LTN 00
00 CM
oo oo oovo|v6 o
t—
o
CM CM
-S3-
-P
a
CU
a
CU Ph
CU cr1
<m CU
11 fi 11
H H ,C O
O cd a!
CO cq S hJ
vo cm co On
rH VO CO CO
co On t— H
00 CM iH t-
t— VO UN CM
t— o co oo
ovooonC— j- vo co
00 00 00
-=s CO CM
cm -3- in
i-i oo
oo on
Pi I
00 CM
CO t-
o
ON ITN-3 -3-
-3" OO CO CO
CM LTN ON LTN
CM CM O O
J- OO 00 H
r-HVO J
cm m iA(\i o
C/N o vo j- vo
00 CO CO rH 00
UN rH -3- l/NCO
_* VO
t— VO
VO CO
0)
"3 oP o
•H C
Pl-H
d
o p
rH rH ON UN
OOVO t— UN
CM VO UNCO
UN t— O t— On -3 CO 00
CO UN O VO O UN ON CO
ON -3- OOVO J- O UN
-3" CO UNCO
ON-3 CM CO
CM CO VO UN
C— o H 1 i
CO CM ON CO
o OO UN t-
UN rH O r~-
UN H IM
O rH C--3
ON CO VO t—
OO 00 CO -3
w p rH a3 -P aj a)o O > S
cu ai
CO CO
cd cS
* &O o
CU p CJ
CO -H Jh
C 3
CU rH P
Pi aJ irl
X+"t)
CU -H C
Pi CU
SO cd ftCOX
CU
cu cu cd
Pi w o
O cd
.c o cd
co ^ p
cd 3 OO CL, Eh
UN ON CO rH
CO CM O O
rH CM ONVO
VO t— OOH
UN H UNCO ON
UN CO CO 00 COO VO H 00 CO
cd o
B n
3 h
co cd
o >,
CU rH
60 CO -H
C -P g
cd o cd
O T)
O T3
rH >H C
cd Pi cd
Pl fi ?H
cd cd cdO fx, (i,
UN C-- CM
VO CM -3-
On O
CM UN ONO VO UN
ON O
CM 00
rH 00
CO 00
VO
-3
CM CM CM t—
CO UN_3- CM
UN ON CO VO
OOOO
CM PO CM t—
J- VO UN t—H CM t— UN
00
c—
-3- f-
rH J-
C— ON
O CMH
CM
-«3-
OO
rH
CM
H ON CO CMH rH 00 CMH
00
ON
rH
O CO UN
CM CM
-3-
UN
o vo
CM -3-
ON CM VO
CO ON C—
CO CO
OOVO UN
CM ON CO
J- UN
CM VO .3-
VO ON CO
rH rH
Pi
CO CO
to bO
w C C
bO-rl -H
a c a
HI,!-,
C cd cd
Ch CU CU
cd
CU
-P -P
C Cp cu cuCSS
cu cu cu
B M M)
cu cd cd
bp c C
cd cd cdgee
cd
*-%%
n3 cd cd
a
Cd rH rH
cd cd
U -P -P
O -rl -rl
fl Pl Pl
cd cd cd
cd"
22
1L
ta
>%
u
>->
3
O
Oh
T3
B
03
U
+-I C\l
03
U
r^.
U-l tn
<U
<U O
w
.s
V
en
D
*->0 3
B O
03 m
-1
-o
TJ c
C 03
03 a
u
;/) <u
—
'
X
Li -4-*
<U -
o
2
Si
u
•> M
c s
>—
i
*-<
03
09 K
-*-*
o o
u CO
bfl
0
c l.'
03
+->
m 1)
u N
a, oo
o >*
-Q
V
bJ3
re
-
V
>
<
1
1
03O^
J
V
J2
re
H
-3 CT\
I VO
o
M .-1
•~
»h
la
»h
c o
•H
h
u O
til fit
a
crt
a. «
rH t— CM f- rH VO t— CO OnIo
in co OvOvO on t— OS o .—
1
rH .3 in CO CO in rH rH On b-
rH rH 1AC11A m in rH rH 1
-69-
rH rH CM CM
in coco mo in co covo vo o
-3 rH O 1A CO CM t— VO O CM rHCOCOOONONOOONrH
CO JtOfOH (M(-1A
CO CM rH CO
t— CM O
ITiCMOO
Ov CM rH
ON O rH
-3 CM VO VO CO On
NOVO rH f- H
On CM ro co t^O On rH J- co O ~t— t— on inrH CO J-a?
IfN inVO
rH CM
CM ICN
CM NO
CM CO
On in
ON in
-3- CM
rH rH
CM
e»
rH CO VO
rH _3 VO
in co
On co
o -a-
CM O -3 t—CM ON. t—CM
m rH CM
rH rH -3-
On On
CM O
rH
t— vo
o o\
rH
NO in
o vo
CM rH
O
—-
-69-
On in co t— rH in vo co rH o\ -3i/\j j imonO rnj w w H
VO O C— VO CO rH O rH CM
ONrHCNlt— COrHCOh-t—
-69-
COCOOHCOCOOOCMCO-3-COCMONOrHrHO-3inrH
VO CO t~ rH _CT t— ON t— —
O OnO in
ro CM
O -3 in oj- O no -3
CO in on co I
c r. |
cm in co
co^r
NO CM CO
CM co in
cm in
vo -3 in o t— cm
in cm co in rH in
t— CM rH rH CO CO
in On
rH CM
CM rH CO
t— -3 in
vo t—
vo in
-3 in
in j- ONC
in CM
rH rH
e— H t—
CO CM rH
rH
CO VO
COCO
rH
On t—
CM CO
CM rH
CM
-to-
C— CO t— CM4 r-toj COOn in oCO cv CO co-3 in oON
CM CO O .3HHJ (\l inrH
rH
t— CO
CO t—
rH
o o
CM ON
CM rH
On
CM
-69-
r— t— vo r«u-
ro in co vo in
rH O
t- o
vo co
-3 O CO
-3 -3- CM t— CO
rH rH _3 CM CM
rH
-3 -3
COCO
CO rH
CM O
CM CM
CM
CM
-69-
C— CO CM CO t—
o vo co in t—
CM ON
CO CM
co in
t— NO
CO
rH
CO rH rH CO -3
rH rH J- CM CM
rH
rH r—
CO CO
rH
CM-3-
CM On
CM H
X
CM
-69-
CO CM f- CO t—
vo in o\ O vo H -3VO rH O -3VO CO NO
CO o ovco CO
rH rH -3 CO CO
rH
CO CO
CO o
rH H
VO O
-3 CM
CM CM
I/N.
C\J
-«>>
o
w ;>>
bD h
a <u
•h a
13 -HH Xi
n a a a
u o
3 ,o
u
a 3
•H -p
Id <D
d -P
IS to to
O O c
OJHJOOvf-HlAVOWinrOCMCOrHVOONiHONCMrHOOrHrHinCMfOcOCO
OCMNOCMinCMCOt— vo
rH rH
69-
rHcovo CM CMO int^incocoWNDiVH !-W t-coo CU
rH ON t— On in -3 t— l>- CM
NOH3 Cftj H m t- -3
-69-
rHCOONJ-ONCOVDCMOCOJ-OOt— CMVOCOONCOrHiH
ONrHCO ONCOrH 0\ O 4
-3rHCONOCOrHrHt— CM
t--co o mvo covo-3 o inCMCOVOOrH_3CMHrH-3rHininvoovOrHinvorH
CO OJinCMrHrHVOrH
CM On
CM CM
CO CM
t— t— VC CM CO ^3 VO
c--co in
ON CO
n in
ct
m r— CO r- H Al (- CO r—
t- in t— CO C- <~ c onvo
< ) o o c^ r <o On
co r— o r~ vo On
On CO CO m
CO
L
in
CO CO ON t— CM VO n
a- r-t a) UN UN
-3-
-=f ON O O o
mvo H on cc n
t— CM CM en
CM
o
VO ON
rH t—
CO CO
- ON
or-ocooo\r— -3voco
OiV— OCMinCOCOONrHrH
t— in in -3 cmco cmvoco
onvo in co no o o
On On co vo no t—
ON CO
u
ft ra
a> <ud -H
rH
-P ex
C P<
a) P
W a)
Et 3 .M C h O ID -H
rO ^
V aJ -H
60 rH .a
rH
3
>> (J
Hi rH
P) P.
»H T3
B'riTJ r.
O NW -H
&H rHU .HW -P
rJ ^H i»
CO fc
E? & £? tu
<u iu <u a
a a c -h
TJ ^H ^H ^-1
-9
to a)
.C rH
H rH
•H -H
3 3
« cp
J3 x: xi oO O O 05
o
,Q
rH a) o o
rr*
H E
tj CO
ct) CD <r) -p
P< U -p C
C -H O OD K t< S
° i?
C S-, -P
D C
E ft <D
-P E
to +J -p
01 B u
> CD 01
C E >
•H H-> C
to "H
E V
c cu K > SH nm Cm n) C (h
CO C -H O -H
11 -! a) d 3
> ff S S PP -p -p oO O (0
El En S
c-- Lnvo cm in co
CO rH VO ON rH O
rH CM H rH C- ON
CO CM CM VO CO t—
ON rH O CM On CO
J IA t— CO CM
co o vo t-
On rH O VO
U
3
-P
ct)
rH 10 0}M <U ft
u
rH O th
C3
CJ
TJ) U
C C
Si OS
4) no Jh !hcp II (I U
rH ,>> 11 ,3 > rH
O O J3 -p -HO CO S5!
23
ASSOCIATIONS, FIELDMEN, AND COOPERATORS ENROLLED
Associations and Fieldmen
BLACKHAWK
__
Charles M. Roodhouse
Lawrence F. Lannen
Kristian S. Lauritzen
Lee K. Freedlund
WESTERN
Thomas H. Jennings
Kenneth F. Stevens
Robert W. Baalman
James L. Marshall V
Robert R. Tracy
EASTERN
472
Associations and Fieldmen
NORTHEASTERN
332
Charles E. Botterbusch
George W. Shafer
Dorrence E. Brucker
Charles E. Cagley
Wayne W. Marquart
Edward A. Thurn
Robert E. Rogers
Kenneth D. Brazle
Donald L. Hampton
Arnold A. Galloway
Allen D. Koker
Thomas J. Nolte
Donald R. Muehling
William D. McMurtry
__ ILLINOIS VALLEY
810
Stephen R. Kingry
Gerald E. Hulslander
Grant W. McGill, Jr.
Erland A. Loving
John W. Macke
PIONEER
1028
Keith W. Amstutz
Jerry Crump
Roy L. Ewalt
Roland W. Meyer
L. David Schroll
Ronald Wesbecher
Harry E. White
Boyd A. Henry
Roy Van Ostrand
EAST CENTRAL
792
Rolland D. Gustafson
Warren E. Berner
John H. Conerty
Richard B. Schaefer
John Williams
SHAWNEE
158
Fred B. Lemmon
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